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1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) has been prepared according to guidelines
presented in the Preparation of U.S. EPA Region 9 Field Sampling Plan for Private and
State-Lead Superfund Projects (EPA 1990).

This plan is organized into five major sections:

Section 1: Introduction

Section 2: Sampling Locations (Areas A, B, and C)

Section 3: Sample Methods and Procedures

Section 4: Data Quality Assessment

Section 5: Laboratory Quality Assurance/Quality Control Procedures

Section 1 defines the purpose and scope of this study and the methodology used for
preparation of the SAP, and includes a brief site description.

Section 2 describes potential contamination sources, summarizes studies conducted to
date, identifies potential pollutants, and defines additional data needs.

Section 3 presents the sampling methods and procedures to be followed during sampling
activities.

Section 4 discusses data quality assessment and presents the rationale for selection of
the validation to be performed for this project.

Section 5 describes laboratory quality assurance/quality control procedures to be
implemented during this investigation.

1. Conduct field investigations as necessary to collect any additional data
needed for the PHEE.

D. Removal Action

Identify the appropriate cleanup criterla.

Perform an Engineering Evaluation/Cost Analysis.

Perform the Selected Removal Action.

Comply with State and Federal Superfund regulatlons in selecting and
carrying out the response.

LN~

Currently, A-1 is complete. Task A-2.1 is partially complete. Task B-1 is still in
progress. Work on other tasks has not yet begun.
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TABLE 1-2

List of Documents Reviewed

Jonas & Assoclates Inc., Removal Site Evaluation of Mercury in Soll and Groundwater
at the Former Mercury Fulminate Facility, Richmond Field Station, May 1990.

Jones & Stokes Associates, Inc., Environmental Assessment for the Proposed EPA
Region 9 Laboratory at the University of California’s Richmond Field Station, Prepared

for U.S. EPA, Regjon 9, April, 1990.

Ecology and Environment, Inc. (E&E), "Screening Site Inspection Reassessment,"
Prepared by Matthew Willlams of E&E, Submitted to Paul La Courreye, Site Screening
Coordinator, EPA Region IX, February 1990.

Ensco Environmental Services, Inc., Environmental Assessment of University of
California, Richmond Field Station, Richmond, California, Prepared for Wallace Roberts
& Todd, August, 1989.

Memorandum, from Mr. Bill Dost, Head WBRC RFS, to Mr. Larry Bill of RFS, subject:
"Possible Soil Contamination Related to Wood Preservation Studies,” July 7, 1989.

CH2M Hill, Technical Memorandum Summarizing Results of Environmental Sampling
at the University of California, Richmond Field Station, December 6, 1988.

CH2M Hill, Technical Memorandum, Recommendation for Additional Environmental
Sampling at the University of California Berkeley, Richmond Field Station, June 186,
1988.

ICF Technology Incorporated, Memorandum, From: Rick Dreessen, ICF Technology.
Incorporated, to: Paul La Courreye, U.S. Environmental Protection Agency, Subject:
Reassessment of the University of California, Richmond Field Station, Richmond,
California, May 15, 1987.

Department of Health Services (DHS), "Hazardous Waste Surveillance and Compliance
Report,” 1982.

10. DHS, Letter reports and analytical results, 1981.
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Structural and Fire Test Laboratory
Earthquake Simulator Laboratory
Hydraulics and Coastal Engineering Center
Soils Laboratory

Forest Products Laboratory

Northern Regional Library Facility
Asbestos Information Center

Five small machine/maintenance shops are located within Buildings 125, 175, 277, 450,
and 478. Liquid and solid wastes generated at these sites are stored in drums and
transported offsite to a permitted treatment/storage/disposal facility. RFS has a team of
personnel responsible for hazardous materials management and environmental
compliance at the facility.

Currently, there is one underground gasoline storage tank at RFS. On March 7, 1988 a
groundwater monitoring well was installed near this tank. Groundwater samples were
collected to test for the possible presence of nonhalogenated hydrocarbons. Chemical
analysis indicated that the nonhalogenated hydrocarbon concentrations in the
groundwater ranged from below instrument detection levels for benzene, ethylbenzene,
and total petroleum hydrocarbons (TPH - quantified as gasoline) to 0.6 micrograms per
liter (ug/l) for xylene and 6.6 ug/l for toluene. The State of California, Department of
Health Services (DHS) drinking water action levels for xylene and toluene are 620 and
100 ug/l, respectively. The maximum contaminant level (MCL) for xylene is 1.750 mg/l
(milligrams per liter). There is no MCL for toluene. The detected levels are well below
the action levels and MCLs. Therefore, these detected concentrations are not of concern.
RF'S has a maintenance and monitoring system in place. Any significant leaks will be
identified by the monitoring system.

In the past, RFS had four additional underground diesel fuel tanks. These tanks were
removed in 1986 according to tank removal procedures specified by the Contra Costa
County, Department of Environmental Health Services.

2.0 SAMPLING LOCATIONS
Appendix A summarizes past sampling activities conducted by DHS, CH2M Hill and J&A

and includes the sampling date, analyses requested, and analytical results. As previously
discussed, RFS has been divided into three separate areas (A, B, and C). Potential
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pollutant sources have been identified, (see Plate 1-1; Appendix C), and are discussed
below. A summary of proposed sampling activity is provided in Section 3.0 of the SAP.

2.1 AREA A - SOUTH-SOUTHEAST AREA OF RFS

Area A is located in the south-southeastern portion of RFS. It covers approximately 75
acres and, for the purposes of this SAP, it has been divided into four sections:

1. Former mercury fulminate facility and shell manufacturing area.
2. Marsh area.

3. Vacant land northwest of Avocet way.

4. Buildings 118, 120, 121, 150, and 197.

A description of each section, summary of past sampling investigations conducted for
each area, potential contaminants present, and additional data needs are described
below.

2.1.1 Former Mercury Fulminate Facility and Shell Manufacturing Area
2.1.1.1 Description

The former CCC’s mercury fulminate facility is located in the southeastern portion of
RFS. The site of the former mercury fulminate facility is currently occupied by Buildings
136 and 138. Mercury fulminate, produced at the former mercury fulminate facility, is a
chemical mixture of alcohol, nitric acid, and mercury. It is highly explosive and is used
chiefly for the percussion caps on shells and cartridges.

Building 128 is the site of what has been referred to in various reports as the shell
manufacturing area. A Sanborn Fire Insurance Company map for this area (1930 - 1950)
shows the Building 128 location identified as "CHINA PRESS HO." A small portion of the
area is identified as "CAP Storage." Based on the available information, it is not clear
what activities were performed at this facility. No evidence of shell manufacturing activity
could be established. However, to be consistent with the previous reports, reference to
this area as the shell manufacturing area will continue.

10
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2.1.1.2 Summary of Past Sampling and Analysis

In 1981, DHS collected one soil sample near Building 128. Although the exact analytical
methods and quality conirol measures followed are not known, available data indicate
that mercury was detected in soil at a concentration of 105 milligrams/kilogram (mg/kg)
(DHS 1981). In 1982, DHS collected three additional soil samples from this area (Plate
1-1; Appendix C). These samples, identified as SSO09B, SS010A, and SS010C, were
analyzed for metals (DHS 1982). Mercury was not detected in any of the samples. Other
metal concentrations in the soil samples were below DHS Total Threshold Limit
Concentrations (TTLC). Appendix D contains a list of metals and their corresponding
TTLC levels.

In discussions with personnel at the DHS Hazardous Materials Laboratory (Iskander
1990) J&A was informed that the analytical mercury results for samples collected in
1982 by DHS may be questionable due to inadequate methods and analytical detection
levels used eight years ago. However, proper methods were applied for all the other
metals. Therefore, the mercury results for 1982 will be considered unacceptable, but the
results for the other metals detected will be considered adequate for the purposes of this
investigation.

In 1988, CH2M Hill (CH2M Hill 1988) collected additional samples at this location. The
purpose of their investigation was to follow up on previous sampling activities and to
supplement and/or clarify analytical results. During this investigation one composite soil
sample was compiled from three locations in the general area of the former mercury
fulminate facility. These sample locations are identified as SI-1, SI-2, and SI-3 on Plate
1-1 (Appendix C). The composite soil sample was analyzed for metals, pesticides, and
polychlorinated biphenyl (PCB). Metals, pesticides and PCBs were not detected above
analytical method detection limits.

In order to conduct a more detailed assessment of the mercury contamination in soil in
the general area of the mercury fulminate facility and shell manufacturing area, RFS
Initiated the phased RSE-EE/CA investigation. In December 1989, J&A was retained to
begin Phase I of the RSE-EE/CA investigation. The scope of work for Phase I of the
investigation consisted of the following tasks:

® Define the horizontal extent of mercury in soil from O - 3 feet in depth range.

e Determine the concentration of mercury in surface soil samples collected in the
O - 3 inches range.

11
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® Determine whether levels of mercury in soil exceed the designated federal and
state hazardous waste levels.

® Determine if mercury is present in underlying groundwater.
® Collect and analyze soil samples for nitrate.
® Collect and analyze soil samples for sulfate.

® Collect and analyze soil samples for copper and zinc.

From December 1989 through February 1990, four rounds of soil sampling were
performed by J&A. Plate 1-1 (Appendix C) shows sampling locations. This investigation
included collection of 147 discrete soil samples (O - 3 feet) collected from 47 boreholes;
analysis of 49 composite soil samples for mercury; analysis of 4 composite soil samples
for sulfate, nitrate, copper and zinc; and collection and analysis of 10 surface soil
samples (O - 3 inches) for mercury. Two soil samples were also analyzed for mercury
using the Extraction Procedure (EP Toxicity) and Waste Extraction Tests (WET)
extraction procedures. In addition, one groundwater monitoring well was installed and
groundwater was sampled and analyzed for mercury. A total of four additional composite
soil samples were collected from the monitoring well borehole and analyzed for mercury.

The methodology and findings of this study are included in a J&A report entitled
Preliminary Investigation of Mercury in Soil and Groundwater at Former Mercury
Fulminate Facility, Richmond Field Station (J&A 1990a). The results of this
investigation indicated that mercury is present in the soil above the TTLC level in the
area of the former mercury fulminate facility. Mercury was not detected above the TTLC
level in the former shell manufacturing area.

Two composite samples collected in the former mercury fulminate facility area were
analyzed for mercury using the EP Toxicity and WET extraction methods. Mercury was
detected [Boring B-18: 1.3 milligrams per liter (mg/1)] above the Soluble Threshold
Concentration Level (STLC: 0.2 mg/l) using the WET extraction method. Mercury was not
detected in the soil sample (Boring B-21) that was analyzed using the EP Toxicity
extraction method. No mercury was detected in the groundwater sample analyzed.
Copper and zinc were present in the soil below TTLC levels, and sulfate and nitrate were
detected in soil In low concentrations.

12
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2.1.1.3 Potential Contaminants and Additional Data Needs
2.1.1.3.1 Potential Contaminants

Mercury fulminate has a chemical formula of {Hg-(ONC)2 or C,N, O,Hg}, a molecular
weight of 284.6, and a density of 4.42 g/cms. It contains nitrogen at 9.84%. Based on the
chemical formula of mercury fulminate, mercury and nitrite/nitrate are the two
contaminants that may be expected to be present in the former mercury fulminate area.
Mercury fulminate is also described as mercury cyanate, Hg(CNO),. Therefore, it is
possible that cyanide may be present in the former mercury fulminate area.

2.1.1.3.2 Additional Data Needs

Extensive investigation of mercury in soils has been conducted in Area A (Plate 1-1;
Appendix C). Additional studies will be conducted at this portion of the property.
Figure 2-1 denotes proposed soil sampling locations. Sampling will be conducted in
order to confirm 1981 DHS sampling results (105 mg/kg of mercury near former shell
manufacturing area) and complete the existing grid pattern (approximately 75 by 60 foot
grid pattern). Sixteen soil samples and three duplicate samples ( 0.5 to 1.5 feet) will be
collected from the former shell manufacturing and mercury fulminate areas and analyzed
for the Target Analyte List (TAL) of 22 metals. Two of the samples collected from the
areas where high concentrations of mercury were detected during J&A's previous study,
will also be analyzed for cyanide.

A phased approach in defining the vertical extent of soil contamination will be taken.
Initially, profiling will be done at two boreholes at a total depth of 15 feet. These
boreholes will be drilled in areas where a high concentration of mercury was detected
during J&A'’s previous study. Discrete soil samples will be collected every 2.5 feet (a
total of five samples per borehole) and analyzed for TAL metals. From this initial
investigation, the actual depth necessary for future soil characterization will be used to
define the second phase of vertical sampling.

This SAP includes the scope of work for the first phase of this investigation. As
previously discussed in Section 1.1.3, the approach to vertical sampling will be phased.
Four working days after the receipt of the analytical results of the first phase, a proposal
and a scope of work for the second phase will be prepared and submitted to EPA for
review and approval as an addendum to this SAP. The second phase will commence one
week after EPA’s approval of the revised scope of work (see Table 1-1).

13
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The rationale for selection of specific sampling locations and analytical parameters for
the first phase of the investigation is provided in Table 2-1.

TABLE 2-1 Rationale for Proposed Sampling - Shell Manufacturing Area and Mercury
Fulminate Facility

SAMPLE SAMPLE DEPTH RATIONALE RATIONALE
NUMBER AND ANALYSIS FOR LOCATION FOR ANALYSIS
B1SH-101590 through 0.5 - 1.5 feet Completing the To determine the

B13SH-101590 and
B16SH-101590

Analysis: TAL metals

existing grid pattern of
approximately 75 by
60 feet.

extent of soil
contamination.

B14SH-101590 and
B18SH-101590 (duplicate
of B14SH-101590)

0.5 1.5 feet
Analysis: TAL metals
and cyanide

Previously the second
highest concentration
of mercury detected at
the former shell
manufacturing area
was present in
samples collected from
this location.

To determine if
cyanide and metals
are parameters of
concern.

B15SH-1.5-101590
B17SH-101590 (duplicate
of B15SH-1.5-101590)

B15SH-4-101590 through
B15SH-14-101590

0.5 - 1.5 feet
Analysis: TAL metals
and cyanide

Discrete soil samples
every 2.5 feet.
Analysis: TAL metals

Previously the highest
concentration of
mercury detected at
the former shell
manufacturing area
was present in
samples collected from
this location.

Same as above.

To determine if
cyanide and metals
are parameters of
concern.

To determine the
vertical extent of solil
contamination.

B1IMF-101590

0.5 - 1.5 feet
Analysis: TAL metals
and cyanide

This area was selected
because during
previous Investigations
the second highest
concentration of
mercury was detected
at this location.

To determine if
cyanide and metals
should be
contaminants of
concern.
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TABLE 2-1 (Continued)

B2MF-1.5-101590)

B3MF-101590 (duplicate of

Analysis: TAL metals
and cyanide

concentration of
mercury detected at
the former mercury

SAMPLE SAMPLE DEPTH RATIONALE RATIONALE
NUMBER AND ANALYSIS FOR LOCATION FOR ANALYSIS
B2MF-1.5-101590 0.5 - 1.5 feet Previously the highest To determine if

cyanide and metals
are contaminants of
concern.

fulminate area was
present in samples
collected from this
location.

B2MF-4-101590 through
B2MF-14-101590

Same as above. To determine the
vertical extent of solil

contamination.

Discrete soll samples
every 2.5 feet.
Analysis: TAL metals

It was recommended that the following additional tasks be incorporated into Phase II of
the RSE-EE/CA mercury contamination investigation.

e Conduct field investigations to collect the site-specific data necessary to meet the
overall mercury investigation objectives.

® Conduct a preliminary Public Health and Environmental Evaluation (PHEE).

¢ Using information developed by the PHEE provide a quantitative basis for
selection of an appropriate removal action.

® Continue groundwater sampling and analysis.

In several reports referenced in Table 1-2, analysis of soil samples for nitrate was
suggested. As mentioned above, four soil samples were analyzed for nitrate. Nitrate was
detected in Area A at a concentration range of 11 to 44 mg/kg. According to a report
published by National Academy of Sciences (1978), nonfertilized fallow soils often have 5
to 10 mg/kg of NO4--N in winter and around 50 mg/kg in spring and summer, while
organic soils may have several hundred mg/kg nitrate. High concentrations of nitrate also
are found in the vicinity of banded fertilizer application zones. Appendix E lists nitrate
concentrations in a variety of soils. Based on the referenced report, nitrate
concentrations detected at the former mercury fulminate and shell manufacturing areas
are within the normal soil concentration ranges. Even though nitrate may be one of the
suspected pollutants, it is unknown whether the nitrate found represents a free radical of
nitroglycerin or is from another anthropogenic source (garden fertilizer or sewage). Since
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the nitrate concentrations detected are within the normal soil concentration ranges,
additional analysis for nitrate is not recommended.

The lateral composite soil sample collected by CH2M Hill was analyzed for metals,
pesticides, and PCBs. Pesticides and PCBs were not detected above analytical method
detection limits. The concentrations of the metals detected were below corresponding
TTLCs. Copper and zinc analyses by J&A also showed concentration levels below
corresponding TTLC levels. Further analysis for pesticides and PCBs will not be
performed as part of this proposed sampling and analysis. However, based on EPA’s
request, all soil samples collected will be analyzed for TAL metals.

Volatile organic compounds are not suspected pollutants, because there is no indication
that solvents were used in this area. In addition, any activities that may have resulted in
release of volatile organic compounds ceased approximately forty-five years ago.
Therefore, analysis for volatile organic compounds is not recommended.

2.1.2 Marsh Area
2.1.2.1 Description

Approximately 30 acres of salt marsh are located southeast of RFS. Parts of the salt
marsh have been filled by both UC and the CCC. The salt marsh was divided in 1959 by
the construction of the Santa Fe Railroad embankment. The construction of the rail line
was the result of a 1943 easement granted to the Santa Fe Land Improvement Company
by CCC. UC, upon purchase of RFS, took over the easement agreement. This rail line
connected the post office on Pt. Isabel to Marina Bay, and was in use until the early
1980s. The rail line has been partially torn up and the right-of-way is planned to become
part of a trail around the Bay (Mikklesen 1989).

According to a report prepared by Dr. Joyce Gutstein (1989a) another change made in
the marsh was the demolition of a section of an old pier. The pier had been in existence
since at least 1899 and originally extended from the shore to the slough. In its earlier
history it was used for the unloading of barges to a narrow gauge rail line which
terminated at the pier. The inner marsh portion of the pier was demolished by the UC in
1976 and replaced with a road. The road was then moved to its present location to
comply with Bay Conservation and Development Commission requirements. The onsite
Sanitary Engineering Environmental Health Research Laboratory (SEEHRL) uses the pier
and a small pumping station at the end of the pier for the pipeline which transports
baywater from an offshore platform to SEEHRL. No other structures are present in the
marsh.
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2.1.2.2 Summary of Past Sampling and Analysis

In 1981, DHS collected one soil sample from the marsh area (Sample # 6) at a depth of
no greater than one foot. The sample was analyzed for metals. Mercury was detected at a
concentration of 23 mg/kg. According to a report written by ICF Technology (1987),
during this investigation a composite soil sample collected from six separate locations in
the marsh area showed DDT concentrations of 1.7 mg/kg.

DHS indicates that two of the soil samples collected during the 1982 sampling event were
also analyzed for DDT, DDD, and DDE in addition to metals. One soil sample was
collected from the marsh area. The location of the other sample is not clear. Based on
the 1982 DHS investigation, DDT, DDD, and DDE were not detected above instrument
detection limits of 0.3, 0.2 and 0.2 micrograms per kilogram (ug/kg), respectively.
Detected metal concentrations were below TTLC levels.

2.1.2.3 Potential Contaminants and Additional Data Needs
2.1.2.3.1 Potential Contaminants

According to ICF’s report, the DHS 1981 sampling results indicate mercury and DDT
may be present in the marsh area.

2.1.2.3.2 Additional Data Needs

The marsh has been impacted by previous activities. The Bay Area Regional Water
Quality Control Board (RWQCB) is concerned with the overall quality of the Richmond
Inner Harbor. In order to assess the extent of contamination at the marsh area, ten
discrete soil samples and one duplicate will be collected from the marsh area based on a
200 by 100 foot grid pattern. Soil samples will be collected at a depth range of 0.5 to 1.5
feet below the ground surface. Four surface water samples and one duplicate and four
submerged sediment samples and one duplicate will be collected from the four surface
water "pools” currently located in the marsh area. One drainage water and one
submerged sediment sample will be collected from each of the east and west storm
drains. Three sediment samples will be collected from the slough running northwest by
southeast of the RFS, near the marsh area. Four surface water samples (two flood tide
and two ebb tide) will also be collected from this slough. Two surface water and two
sediment samples will be collected from the Bay. One lateral composite sediment sample
will be collected from two locations at the submerged end of the pier. One composite soil
sample will be collected from two locations at the exposed end of the former pier. All
samples will be analyzed for TAL metals. Two of the marsh samples located northeast of
the marsh, and two of the samples located northwest of the marsh, will also be analyzed
for pesticides in order to determine if the marsh area has been impacted by offsite
sources (see Figure 2-2). Table 2-2 presents the rationale for selection of sample
locations and analytical parameters.
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TABLE 2-2 RATIONALE FOR PROPOSED SAMPLING - MARSH, SLOUGH AND BAY

SAMPLE NUMBER SAMPLE DEPTH RATIONALE FOR RATIONALE FOR
AND ANALYSIS SAMPLE ANALYSIS
LOCATION
SURFACE SOIL -
MARSH
B1MA-101590 0.5 - 1.5 feet Adjacent to the Determine the extent of soil
Analysis: TAL metals previous soil sample contamination.
collected on the other
side of the fence.
B2MA-101590 Same as above. Center of the grid. Same as above.
B3MA-101590 Including the above Between the Slough Determine the extent of soil
plus pesticides. and the Marsh. contamination closer to the
Slough.
B4MA-101590 0.5 - 1.5 feet Center of the grid. Determine the extent of soil
Analysis: TAL metals contamination.
B5MA-101590 Same as above. Same as above. Same as above.
B6MA-102090 Same as above. Since the center of the | Same as above.
grid may be occupied
by water, this sample
will be collected at a
location near the
center of the grid.
B7MA-101590 Same as above. Adjacent to the Same as above.
previous soil sample
collected on the other
side of the fence.
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B8MA-101590 and
B10MA-101590
B11MA-101590
(duplicate of
B10MA-101590)

BO9MA-101590

SUBMERGED
SEDIMENT -
MARSH

SDIMA-101590
through
SD4MA-101590

0.5 - 1.5 feet
Analysis: TAL metals,
and pesticides.

Same as above.

Surface (0.5 feet)
Analysis: TAL metals

Since this is a larger
square, two sofl
samples, one from the
northwest and one
from the southeast
section of the square
will be collected.

Center of the grid.

Four pools currently
located in the marsh.

To determine the extent of soil
contamination. Also to
determine whether the marsh
has been impacted by off-site
sources.

Same as above.

To determine the extent of
submerged sediment
contamination.

SURFACE
WATER - MARSH

SW1MA-101590
through
SW4MA-101590

Surface water.
Analysis: TAL metals

Four pools currently
located in the marsh.

To determine the extent of
surface water contamination.

SUBMERGED
SEDIMENT -
STORM DRAINS

SD1WSD-101590

SD1ESD-101590

Surface sediment from
the West storm drain.
Analysis: TAL metals

Surface sediment from
the East storm drain.
Analysis: TAL metals

West storm drain.

East storm drain.

To determine the extent of
contamination.

Same as above.
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SURFACE
WATER - STORM
DRAINS

SWIWSD-101590

SWI1ESD-101590

Surface water from

the West storm drain.

Analysis: TAL metals

Surface water from

the East storm drain.

Analysis: TAL metals

West storm drain.

East storm drain.

To determine the extent of
contamination.

Same as above.

SURFACE
WATER - SLOUGH

SWI1SLEB-DATE

SWISLFL-DATE

SW2SLEB-DATE

SW3SLFL-DATE

Surface water
samples.
Analysis: TAL metals

Same as above.

Same as above.

Same as above.

Surface water during
ebb tide, at the
southern end of the

slough.

Surface water during
flood tide, at the
southern end of the

slough.

Surface water during
ebb tide, as the
northern end of the

slough.

Surface water during
flood tide, at the
northern end of the

slough.

To evaluate the water quality
status at the southern end of
the slough.

Same as above.

To evaluate the water quality
at the northern end of the

slough.

Same as above.

22




TABLE 2-2 (Continued)

Jonas & Associates Inc.

SUBMERGED
SEDIMENT -
SLOUGH

SD1SL-101590

SD2SL-101590

SD3SL-101590

Sediment sample at
the southern end of
the slough.

Analysis: TAL metals

Sediment sample
located between the
samples collected
from the two ends of
the slough.

Same as above.

Sediment sample at
the southern end of
the slough.

Determine extent of
potential

contamination (if any).

Sediment sample at
the northern end of
the slough.

To determine if contaminated.

To determine if contaminated.

Same as above.

SURFACE SOIL -
PIER

B1PR-101590

Lateral composite, 0.5
- 1.5 feet at two
locations from

exposed end of pier.
Analysis: TAL metals

To determine if
impacted by activities
at RFS.

To determine if impacted by
activities at RFS.

SUBMERGED
SEDIMENT - PIER

SD1PR-101590

Lateral surface
composite sample
from the end of the
pler that is
submerged.
Analysis: TAL metals

To determine if
impacted by activities
at RFS.

To determine if impacted by
activities at RFS.

.ol O.1

vesclipuon
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Approximately 6 acres of open space are located northwest of Avocet Way. Based on a
1946 aerial photograph (Figure 2-3), and a Sanborn Fire Insurance Company map of the
area (1930 - 1950), it appears this area has always been vacant.

2.1.3.2

Summary of Past Sampling and Analysis

In 1988, six soil samples were collected from this area by CH2M Hill. The locations of
these samples are identified as S2-1 through S2-3 and S3-1 through S3-2 on Plate 1-1
(Appendix C). The S2 and S3 series of samples were each composited separately.
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The resulting composite soil samples were then analyzed for metals (Including mercury),
pesticides, and PCBs. Metals were detected below TTLC levels. Pesticides and PCBs
were not detected.

2.1.3.3 Potential Contaminants and Additional Data Needs

2.1.3.3.1 Potential Contaminants

Based on a 1946 aerial photograph (Figure 2-3), this area has always been vacant.
Consequently, there are no sources of soil contamination. In addition, previous sampling
has revealed no soil contamination.

2.1.3.3.2 Additional Data Needs

No additional data needs have been identified.

214 Buildings 118, 120, 121, 150, and 197

2.1.4.1 Description

Small amounts of chemicals have been stored outside Buildings 118, 120, 121, 150, and
197. Information regarding the past and current chemical usage and storage at these
buildings is provided in Table 2-3. On September 19, 1990, J&A conducted a site visit
of these buildings. The purpose of the site visit was to interview facility personnel
familiar with the chemical/waste storage and disposal activities at these buildings and to
identify any areas that might require characterization.

During the site visit several areas of surface soil discoloration were observed. The
discoloration consisted of black staining in all cases and no greater than two stained
areas were observed per building. These stains corresponded with previous temporary
drum storage areas adjacent to Buildings 118, 120, and 121.

2.1.4.2 Summary of Past Sampling and Analysis

No previous soil sampling has been conducted near these buildings.
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TABLE 2-3 USE OF HAZARDOUS MATERIALS AT BUILDINGS 118, 120, 121, 150, AND 197

BUILDING

CHEMICALS
USED

CHEMICALS
STORED

COMMENT

Building 118

Kerosene

Kerosene

Currently there is one
drum of kerosene
onstte which is used as
fuel. Two 55-gallon
drums were stored on
the east side of
Building 118. A small
area of stained soll was
observed in this area
during the site visit.

Building 120

None

Over the years, the area
has been used for
temporary storage of
drums containing
chemicals such as
thinner (mineral
spirits), kerosene, and
various petroleum
hydrocarbon products.

This area is covered
with gravel and is used
as a temporary drum
storage area. A small
stained area in the
drum storage area was
observed during site
visit.

Building 121

Diesel fuel

Diesel fuel

At one time there was a
55 gallon above ground
diesel fuel storage
tank. The tank has
since been removed.
Currently, there are no
chemicals stored here.
There have been no
reported spills in this
area. However, during
the site inspection a
small area of stained
soll was observed near
Building 121.
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TABLE 2-3 (Continued)

BUILDING CHEMICALS CHEMICALS COMMENT
USED STORED
Building 150 None None Empty drums have
been stored here in the
past. No sign of stained
solls was observed in
this area.

Bulilding 197 None Various drums gathered | There have been no
from all over the facility | reported spills at this
were temporarily stored | location. No stained
behind Building 197 solls were observed in
prior to proper the area.
sampling and disposal.

2.1.4.3 Potential Contaminants and Additional Data Needs
2.1.4.3.1 Potential Contaminants

During J&A'’s site visit stained surface soil was observed near Buildings 118, 120, and
121. Based on the information provided by RFS personnel, kerosene may be the
chemical of concern near Building 118; thinner (mineral spirits), kerosene, and
petroleum hydrocarbons near Building 120; and diesel fuel near Building 121.
2.1.4.3.2 Additional Data Needs

Collection and analysis of one discrete soil sample per location is recommended for the
stained soil areas near Buildings 118, 120, and 121 (see Figure 2-4). Since diesel and
kerosene waste are excluded from federal regulations under 40 CFR, Part 261 and 262,
State requirements will be followed with respect to the required analyses. The soil
samples will be analyzed for Total Extractable Hydrocarbons (EPA Method Number
8015) and Total Volatile Hydrocarbons (TVH) with Benzene, Toluene, Xylene and Ethyl
Benzene (BTX&E) (EPA Method 8015 modified/8020) to assess any potential soil
contamination that may be present as a result of previous chemical storage activities.
Table 2-4 summarizes the rationale for the selection of proposed soil sampling locations
and analytical parameters at Buildings 118, 120 and 121.
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TABLE 2-4 RATIONALE FOR PROPOSED SAMPLING - BUILDINGS 118, 120 and 121

SAMPLE NUMBER SAMPLE DEPTH RATIONALE FOR RATIONALE FOR
and ANALYSIS SAMPLE - ANALYSIS
LOCATION
B1B118-101590 0.5 - 1.0 feet. Stained soil Kerosene is being
Analysis: TEH EPA 8015, TVH used at this
EPA 8015 and BTX&E EPA 8020. building,
B1B120-101590 Same as above. Same as above. Kerosene and

various petroleum
hydrocarbons are
being stored at
this building.

B1B121-101590 Same as above. Same as above. Diesel fuel was
stored in an above
ground tank
outside this
building,.

2.2 AREA B - CENTRAL AREA OF RFS

Area B is located in the central portion of RFS. It covers approximately 20 acres, and for
the purposes of this SAP it is divided into four sections:

1. Former explosive storage area south of Crow Drive and north of Wern Drive.
2. Former test pit area.

3. Former blasting cap manufacturing area located south of Crow Drive and north of
Lark Drive.

4. Vacant land northeast of Regatta Boulevard.

A description of each section, summary of past sampling investigations, potential
contaminants present, and additional data needs are described below.
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2.2.1 Former Explosive Storage Areas
2.2.1.1 Description

The former explosive storage areas are identified on Plate 1-1 (Attachment C). Currently
these areas are vacant lots.

2.2.1.2 Summary of Past Sampling and Analysis

In 1981, DHS collected two soil samples from the explosive storage areas located at the
intersection of Wren Drive and Egret Way (see Plate 1-1: Attachment C). According to the
ICF study these samples were analyzed for metals and DDT. Levels of metals detected
did not exceed corresponding TTLC levels, and DDT was not detected above method
detection limits.

In 1982, DHS collected six additional soil samples from both of the explosive storage
areas. These samples were analyzed for metals. Metal concentrations for all samples
were below TTLC levels. Mercury was not detected in any of the samples. Based on the
discussion presented in Section 2.1.1.2 of the SAP, the mercury results are unacceptable.
2.2.1.3 Potential Contaminants and Additional Data Needs

2.2.1.3.1 Potential Contaminants

Metals, specifically mercury, may be present in soils at these areas.

2.2.1.3.2 Additional Data Needs

Fifteen soil samples and one duplicate will be collected from the former explosive storage
areas. Twelve of these samples will be collected from the larger explosive storage area
adjacent to Wren drive. Based on a gridded pattern, one sample from every other square

(a total of six samples) and one duplicate sample will be selected for the initial analysis.

These samples will be analyzed for TAL metals. If metals are detected above
background, then the other six samples will be tested for the same set of parameters.
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Otherwise, the initial six samples will be considered adequate and additional analyses

will not be performed.

Three of the fifteen soil samples will be collected at the smaller explosive storage area
(see Figure 2-5). All three samples will be analyzed for TAL metals. The
rationale for selection of sampling locations and analytical parameters is provided in

Table 2-5.

There is no justification for analyzing soil samples for pesticides and PCBs because there
is no indication that pesticides or PCBs were used at RFS. Therefore, analysis for

pesticides and PCBs is not recommended.

TABLE 2-5 RATIONALE FOR PROPOSED SAMPLING - FORMER EXPLOSIVE STORAGE AREAS

SAMPLE NUMBER

SAMPLE DEPTH

RATIONALE FOR

RATIONALE FOR

This sample will be
analyzed only if
concentrations of
metals are detected
above background
levels in this area.

AND ANALYSIS SAMPLE ANALYSIS
LOCATION
BI1ES-101590 0.5 - 1.5 feet. Based on a grid General screening for
Analysis: TAL metals pattern. metals under the
assumption that they
may have been used in
this area.
B2ES-101590 Same as above. Same as above. Same as above.

B3ES-101590

Same as above.

Same as above.

Same as above.

B4ES-101590

This sample will be
analyzed only if
concentrations of
metals are detected
above background
levels in this area.

Same as above.

Same as above.

Same as above.
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TABLE 2-5 (Continued)

SAMPLE NUMBER

SAMPLE DEPTH

RATIONALE FOR

RATIONALE FOR

AND ANALYSIS SAMPLE ANALYSIS
LOCATION
B5ES-101590 Same as above. Same as above. Same as above.
B6ES-101590 Same as above. Same as above. Same as above.

This sample will be
analyzed only if
concentrations of
metals are detected
above background
levels in this area.

B7ES-101590

Same as above.

Same as above.

Same as above.

BS8ES-101590

This sample will be
analyzed only if above
the background
concentrations of
metals are detected in
this area.

Same as above.

Same as above.

Same as above.

B9ES-101590
B11ES-101590
(duplicate of BSES-
101590}

Same as above.

Same as above.

Same as above.

B10ES-101590
This sample will be
analyzed only if
concentrations of
metals are detected
above background
levels in this area.

Same as above.

Same as above.

Same as above.

B11ES-101590

Same as above.

Same as above.

Same as above.
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TABLE 2-5 (Continued)

SAMPLE NUMBER SAMPLE DEPTH RATIONALE FOR RATIONALE FOR
AND ANALYSIS SAMPLE ANALYSIS

LOCATION

B12ES-101590
This sample will be
analyzed only if
concentrations of
metals are detected
above background
levels in this area.

Same as above. Same as above. Same as above.

B13ES-1015980 Same as above. Same as above. Same as above.
B14ES-101590 Same as above. Same as above. Same as above.
B15ES-101590 Same as above. Same as above. Same as above.

2.2.2 Former Test Pit Area

2221 Description

According to the historical information provided by EPA, two 50-foot deep, steel-lined
wells used for explosive testing were located at the southeastern corner of the explosives
storage area (see Figure 2-5). These wells were dug up and removed some time in the
past. J&A was unable to locate any documents relating to former activity in this area.
2.2.2.2 Summary of Past Sampling and Analysis

No sampling investigations have been conducted in this area.

2.2.2.3 Potential Contaminants and Additional Data Needs

2.2.2.3.1 Potential Contaminants

Based on the limited information available, it is assumed that metals may be
contaminants of concern in this area.
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2.2.2.3.2

Additional Data Needs

Jonas & Associates Inc.

The approximate location of the test pit area is approximately 100 by 50 feet. Wren
Drive cuts length-wise through the center of the area. In order to screen the area for any
potential contaminants, two soil samples (depth range of 0.5 to 1.5 feet) will be collected
from this area based on an approximate 50 by 33 foot grid pattern. Samples will be
collected from the center of every other square (see Figure 2-5). These samples will be
analyzed for TAL metals. Sample numbers, sampling depth, and the rationale for sample
locations and analytical parameters are provided in Table 2-6.

TABLE 2-6 RATIONALE FOR PROPOSED SAMPLING - FORMER TEST PIT AREA

SAMPLE NUMBER

SAMPLE DEPTH

RATIONALE FOR

RATIONALE FOR

Analysis: TAL metals

AND ANALYSIS SAMPLE ANALYSIS
LOCATION
B1TP-1015907 0.5 - 1.5 feet. Based on a 50 by 33 General screening for

foot grid pattern.
Sample collected from
the center of every other

grid.

metals under the
assumption that they
may have been used in
this area.

B2TP-101590

Same as above.

Same as above.

Same as above.

2.2.3

2.2.3.1

Description

Former Blasting Cap Manufacturing Area

The former blasting cap manufacturing area is currently occupied by Buildings 160, 163,
and 165 (Plate 1-1: Attachment C). The approximate location of the former blasting cap
manufacturing area is outlined in Figure 2-5. Detailed information regarding the specific
activities performed at the former blasting cap manufacturing area was not available .

36



2.2.3.2

Jonas & Associates Inc.

Summary of Past Sampling and Analysis

In 1982, DHS collected two soil samples in the blasting cap manufacturing area. These
samples were analyzed for metals. Mercury was not detected in any of the samples. Metal
concentrations for all samples were below TTLC levels.

2.2.3.3

2.2.3.3.1

Potential Contaminants

Potential Contaminants and Additional Data Needs

Metals, specifically mercury, may be present in this areas.

2.2.3.3.2

Additional Data Needs

Four soil samples and one duplicate (0.5 to 1.5 feet) will be collected from the former
blasting cap manufacturing area. Soil samples will be analyzed for TAL metals (see
Figure 2-5). Sample numbers, sampling depth, and the rationale for selection of sample
locations and analytical parameters are provided in Table 2-7.

TABLE 2-7 RATIONALE FOR PROPOSED SAMPLING - FORMER BLASTING CAP MANUFACTURING

AREA

Analysis: TAL metals

SAMPLE NUMBER SAMPLE DEPTH RATIONALE FOR RATIOCKIIONOR
and ANALYSIS SAMPLE ANALYSIS
LOCATION
B1BC-101590 0.5 - 1.5 feet. Based on an 80 by 50 General screening for

foot grid pattern.

metals under the
assumption that they
may have been used in
this area.

B2BC-101590 through
B4BC-101590
B5BC-101590
(duplicate of B2BC-
101590)

Same as above.

Same as above.

Same as above.

37



Jonas & Associates Inc.

2.2.4 Vacant Land Northeast of Regatta Boulevard Area
2.2.4.1 Description

This property occupies approximately 9 acres of vacant land located east of Regatta
Boulevard and west of the blasting cap manufacturing area. Based on review of a 1946
aerial photograph (Figure 2-3), and Sanborn Fire Insurance Company map (1930 - 1950),
it appears that this area has always been vacant.

2.2.4.2 Summary of Past Sampling and Analysis

In 1988, CH2M Hill collected four soil samples from the vacant land northeast of Regatta
Boulevard. Samples numbered S5-1 through S5-3 were collected from O to 2 feet of
surface soil. These samples were composited and analyzed for metals, pesticides, and
PCBs. Metals were not detected above TTLC levels. Pesticides and PCBs were not
detected above the method detection limits.

A fourth sample, S4-1, was collected 62 feet east of the fence along Regatta Boulevard.
This sample was composited with two additional samples numbered S4-2 and S4-3
collected from Area C. The composite sample was analyzed for metals, pesticides, and
PCBs. Metals were not detected above TTLC levels. Pesticides and PCBs were not
detected above the method detection limits.

2.2.4.3 Potential Contaminants and Additional Data Needs

2.2.4.3.1 Potential Contaminants

Based on a 1946 aerial photograph (Figure 2-3) and Sanborn Fire Insurance Company
map (1930 - 1950), it appears that this area has always been vacant. Consequently, there
are no sources of soil contamination. In addition, previous sampling has revealed no soil
contamination.

2.2.4.3.2 Additional Data Needs

Additional sampling is not proposed because of lack of activities in the area, and the fact
that previous studies did not reveal soil contamination.
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2.3 AREA C - NORTH-NORTHEAST AREA OF RFS

Area C is the northern part of RFS and is shown on Plate 1-1 (Appendix C). It covers
approximately 30 acres and is divided into two sections.

1. Wood Preservation Research Study Area located northeast of Area A.
2. Vacant land and new UC buildings.

A description of each section, summary of past sampling investigations, potential
contaminants present, and additional data needs are described below.

2.3.1 Wood Preservation Research Study Area
2.3.1.1 Description

The wood preservation research study area at the Forest Products Laboratory was
constructed in the mid-1960s. The first studies conducted at the site involved the
treatment of wood with pentachlorophenol in liquified petroleum gas (LPG) mixed with
other solvents. These studies continued for five to six years, when the facility was then
converted to a waterborne preservative formulation process (see Appendix F). During the
conversion, it is believed the LPG with its dissolved pentachlorophenol, was discharged
from an aboveground tank to the ground. Pentachlorophenol is likely to be present in the
soil in this area (Dost 1989).

Following the conversion, studies at the laboratory involved primarily two wood
preservatives: chromated copper arsenate and ammoniacal copper arsenate. There has
been some leaking, dripping, and spilling of these chemicals onto the concrete and
asphalt adjacent to the treatment cylinder. The practice was to hose the area clean after
use. The wash water flowed both toward the southwest of the property (through a
drainage swale onto the soil in the adjacent area), and also to the front of the above-
ground tank. Eventually waste water flowed through the trench to the rear of the
property and discharged into the grassy swell there. In addition, ammoniated water,
which was used to rinse freshly treated lumber, also flowed to the trench and then to the
grassy swell. Both the soil in the area behind the aboveground tank and the soil in the
grassy swell may have been contaminated with limited amounts of chromium, copper,
and arsenic (Dost 1989).
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2.3.1.2 Summary of Past Sampling and Analysis

On April 28, 1990, J&A collected three composite soil samples from the wood
preservation study area. The methodology and findings of this study are included in a
J&A report entitled Preliminary Investigation of Potential Soil Contamination at Forest
Products Laboratory, Richmond Field Station (1990b). Soil samples (O - 3 feet) collected
from the grassy swale area, the trench (asphalted) area, and the rear of the aboveground
tank at the wood preservation study area were analyzed for chromium, copper, arsenic,
and pentachlorophenol. Chromium was detected in all three composite samples (BF1: 14
mg/kg; BF2: 14 mg/kg; BF3: 12 mg/kg) at concentrations below the corresponding TTLC
levels (chromium VI: 500 mg/kg; chromium III: 2,500 mg/kg). Copper was also detected
(BF1: 49 mg/kg; BF2: 120 mg/kg; BF3: 32 mg/kg) at concentrations below the
corresponding TTLC level (2,500 mg/kg). Arsenic was not detected in samples BF1 and
BF3. The corresponding arsenic concentration in sample BF2 was 16 mg/kg, which is
below the TTLC level for arsenic of 500 mg/kg. All three samples were also analyzed for
phenols. Phenols were not detected in samples BF1 and BF3. In sample BF2, with the
exception of 4-methylphenol (0.340 mg/kg), no other phenols were detected. TTLC levels
have not been specified for phenols, except pentachlorophenol (TTLC: 1.7 mg/l).

Metals were detected in low concentrations. In all cases, metals in soils were far below
corresponding TTLCs. Phenols were not detected in soils, except for a low concentration
of methylphenol in one sample.

2.3.1.3 Potential Contaminants and Additional Data Needs

2.3.1.3.1 Potential Contaminants

Chromium, copper, arsenic, and pentachlorophenol are the primary suspected
pollutants. In addition, solvents may also be present

2.3.1.3.2 Additional Data Needs

Based on previous J&A sampling results, no additional soil sampling is recommended
(J&A, 1990)
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2.3.2 Northwestern Portion of Area C
2.3.2.1 Description

Most of this area consists of vacant land. Building 400, which contains offices, is the only
building present in this portion of Area C. Based on a 1946 aerial photograph of the area
(Figure 2-3), and a Sanborn Fire Insurance Company map (1930 - 1950), it appears that

this area has always been vacant.

2322 Summary of Past Sampling and Analysis

In 1982, DHS collected three soil samples from this area (Plate 1-1: Appendix C). These
samples were analyzed for metals. Metals were not detected above TTLC levels.

CH2M Hill collected five soil samples, S4-2, S4-3, and S6-1 through S6-3, from this area.
One composite sample was prepared from the S6 series and one from S4 series. In
preparing the S4 series composite, a sample collected from Area B (S4-1) was also
included. These samples were analyzed for metals, pesticides, and PCBs. Metals were
not detected above TTLC levels. Pesticides and PCBs were not detected.

2.3.2.3 Potential Contaminants and Additional Data Needs

2.3.2.3.1 Potential Contaminants

Most of this area is a vacant lot. There is no evidence of any activities that may have
resulted in a release of hazardous materials in this area. Therefore, no pollutants are
expected to be present in this area.

2.3.2.3.2 Additional Data Needs

Both DHS and CH2M Hill's sampling results indicated that metals were not present in
area soils above TTLC levels. Furthermore, pesticides and PCBs were not detected
during CH2M Hill's study. Because there have been no activities involving hazardous
materials in this area, and sampling indicated no contamination, additional sampling is
not proposed in this area.

3.0 SAMPLING METHODS AND PROCEDURES

A summary overview of all proposed sampling locations, sample matrices, and analytical
parameters is provided in Table 3-1.

41



O
. (4%
-
3
b= ‘syujod
i3] OM] 3S3Y) U3IM)IQ Aem JTey auo ‘YSnofs ay} Jo spud
% UISY}IOU pUe UIdYINOoS 9Y) Je (Yoea auo) Jjdures omL s[eou Ty L e JUSWPIS ysnois
Anm ‘YySno[s 9y} Jo spud WIsy)Iou (3PN qQ3 om) ‘apn
ol Y] puUE UWISYINOS Y} Wol) (Yoea om}) sojdures Inoy sTeuI Tyl v POO[} oM)) Ioyem ysnors
0
4o} I UawIpas
m Ss[elaur TV.L I 19rem urel Wio)S 1S9M
)
I JUSWIPIS
s[ePpu Y1, I I91em ureld ulo)s yseq
(a1eodnp
"pazi[eue pue pIJI0d 3q OSTe 1 snid %)
s sojdures juawITpas Inoj ‘sjood INOJ 3T 213y} 0UIS s[eou Ty.L g JUDUIIPIS ysrepw
(sveondnp
‘pazireue pue pajdures aq [Tim sfood Isay] ysreuwr 1 snd )
9} J& pajedo] are sjood Joyem 30BINS INOJ APUALINYD sTeyour Tyl g Iarem YsIew
*S30IN0S
ans-gjo £q pajoedun uasq sey SN J SUULINOP ‘sopronsad
0] sapiopsad 10] pazireue aq osfe [m sojdures Inoy pue ‘SsTejour Ty.L
‘seare SupInjoenueu [[SYs PUe J)eupun AIrnoisw :sojdures g (areofidnp
JOULIOJ aY) Je sopjApoe Aq pajoedur] uaaq sey ysIieuwr I snid O1)
Sy} JSYI9YM SUFULIINAP O} JopIo uf uia)red ppd 100) ‘sTeyomt
001 4q 00Z & uO paseq Pajo[I00 3q [im sddures [log VL ‘sojdures 2 11 (3199 G'1 - G§'0) Ios ysre|y
SATdNVS
JO
JLNAWHNOD SASATVNV YTGNNN XLV VYIAV DNI'TdNVS

SISATYNY ANV ONI'TdAVS dSOdOdd 40 AIVINNNS
[-¢ 31dV.L



Jonas & Associates Inc.

1974
‘uzaped (133 g'1 - §°0)
P18 100§ £¢ £q OG B UO paseq PRI sojdures om, sfejowr “Tv.L (4 nos B3Iy JId 1S9 I2WlIoy
“19id ayy (1931 G'T - S0)
JO pud pasodxo woyy adures 3ysodwod reidne sup s[ePw VL 1 nos J91d JoULIO]
-191d a1
Jo pua pagisugns wolj sjdures ajsoduiod fesye] auQ srelawt Ty.L 1 JUSWIpas I91d Jowiog
‘9A0(E SE Jureg s[elPwr Ty.L (4 juaunpas feg
‘SN WOJJ jue)sip A[IFe] SUONENUI2U0D
STB1OW SUJWLII)SP O) SUFDIOYS ) WOJ 193]
001 A9reunxoidde feg ay) uy UONEBOO] B 1B PIJIIOD
2q [ adures suQp "SI 01 1U0E(pe Aeg o)
U] SUOEIIU3DUCD [E}3W 3Y) Jo Fujpue)siopun I3)jaq e
ure}qo 0} IapIo Uf S ) Jeau pajoafjod Jdures suQ sTeyouwt Ty.L z Iorem Aeg
SHA'IdNVS
Jd0
LNIANNOOD SIASATVNY ATANNN XNALVIN VIV ONI'TdINVS

(panupuo)) 1-¢ 19dV.L




Jonas & Associates Inc.

144
‘UOEUTUIE)UO0D [JOS JO U)X [EJf1I3A oY) U0
UORBULIOJU] UTE)qO 0) JIPIO UY 193] G'Z AIJAd PI)Ia[[od
3q [ adures suQ 139J g1 Jo yidap e 0} poapudxd (areoidnp 139
aq M ‘Sujpdures snopaid oy Jupinp psoojap sem 1 snd g) G"g 1943 pa3o9qIo0
Amorow Fy/fwr ogg S19ym BoIR 91y Ul ‘Julioq SUQ Srelu TV.L 9 (399} g1 - 0) TIos
‘S[ejaul 7Ty, pUe apjueid Ioj pazATeue 3q Os[e [m
sojdures reuonIppe U3y} ‘SUOREBIUIDUCD PUnoIfyoeq
a1) 2A0ge P3NP ITE S[E)oU IIYJ0 PUE IPJURAD J]
‘apiuefd pue sfelowr Ty JoJ pazifeue aq [[m sajdures
9soy L ‘SySw 0g9 pPUE O8] SEM UO[EBIU3OUCD apyueid (039) ¢°'1 01 §°0) fmoey sreujunng
AINDIoW 219Yym SEaTe Je PI)ofIod 3q M sajdures aup 3 s[eul Y.L 1 nos AINOIo| Iowioy
apx.ld 1 ‘3A0QE SE Jureg 121 Suipimg
M (HAL)
Su0qIe00IpPAH
SIRE0A I ‘JA0QE SE Jureg 0z1 Suipfing
[eloL pue (H4.L)
‘uopeUjUreIuod renuajod IOJ UIDIIS 0] SUOQIe00IPAH (333J 0°'T - §0)
P2309[100 2q [ia Fuipning 12d sydures [j0s 3}2108Ip 3UO S[qeloenXy [e10], 1 nos 811 suipping
Sealy ageio)g
[ElI91e ]\ SnopJezel
ST TdNVS
JO
LNINNOD SASATVNV JYIGWNNN XLV VAV ONI'TdNVS

(panunuo)d) 1-¢ ATAV.L




Jonas & Associates Inc.

1414
(areofdnp
“pazATeue pue pajoafiod 3q [im so[dures fjos (peodnp 1 snd %) (1395 6°1 - °0) BaIy Supmioejnuep
e snid) Inoy ‘(399] g2 £q 08) uiaped piId e uo paseg sTeluw TV.L g nos dep Supserg Jowioy
-a1enbape pue aapeuasa1dal paIapIsuod aq [[M BaTe
sy} Uy so[dures X|s ‘oSMIaq}O si3jaurered jo ayns
sures ay} JOJ PIzATeue 2q OSTe [[IM XIS JIY)O I} Uay)
‘P9)0919p aIe S[e)aU JO (PUNOIFHOeq JA0QR) S[IAI]
YSiy J1 ‘pazdreue 3q [N sordures asoyy Jo (yeondnp
auo snid) x1s A[repiu] ‘eore aFelols aArsofdxs
JoBTe[ 9y} WIoJ] PajIS[0d 3q [[m sojdures asary (areoqdnp
JO SAPPML, "PIIORN[00 3q M (eonidnp e snid) ssidures [ snid g1) (3395 61 - §°0) BIIY
os G1 ‘(339) 0¢ 4q 08) uianed puF € uo poseg sTelw TV.L 91 fiog | afe10)s aasoidxyg JouLiog
*PoUTULISNAP 3q [ Supyold [eoniaa
a1mnyj xoj doap ‘orgoid siy) Jo 1[nsal oy uo paseg (sreondnp) *139J
*TeJ SNY) Pajo3)op Sem UONEIUIDU0D AITNdIau 1SayBY 1 snid g) G'Z AI9A9 Pa)0a[Io0 a1y Furmjoejnurep
S19ym uopedo] ye pauriojrad oq [m Bupyold [edonIaA sfeyour Ty.L 9 (139) g1 - 0) oS T9YS Jowiog
‘apIueAd 10] pazATeue 3q Os[e [[IM sajdures [BUORIPPE apIueAo J10j (sareondnp
Uy} ‘[9A3] PUNOIFHIEq YY) JA0QE PIAJINIP IPIUEAD I pazireue 2q [Iim 1 snid g1) (439 ¢'1 - §°0) ealy Surimognuep
*(199] 09 4q g2) uzaned piif Supsxa o reiduioo o, OM], ‘STeoU TY.L 91 nos TISYS I3ULIOy
SATdNVS
J0
JLNITWINOD SIASA'TVNV UIAGNNN XDILVN VIUV DNI'TdNVS

(panunuo)) 1-¢ ATAV.L




Jonas & Associates Inc.

3.1 SOIL SAMPLE COLLECTION PROCEDURES

3.1.1 Surface Soil Sample Collection Procedures

During the onsite field effort, soil samples will be obtained using a two-inch stainless
steel hand auger. Exact soil sample location will be based not only on the
aforementioned grid patterns but also on the visual inspection of the area to be sampled.
Areas where soil discoloration is observed will be preferentially sampled. If fill material
is encountered, the sample will be collected below the fill material. During the soil
sample collection at the marsh area, if the anticipated sample location is covered with
surface water, the sample location will be moved approximately two feet away from the
water.

Surface soil samples from 0.5 - 1.5 feet deep will be obtained using a hand auger. The
soil will be placed into a labeled, airtight glass container. A sufficlent amount of soil will
be collected for the selected laboratory analyses. The minimum sample volume required
for laboratory analysis is 270 grams. Sample containers from each borehole will be
sealed in individual plastic bags. Samples will then be placed into an insulated cooler for
shipment to the laboratory, maintaining the temperature at approximately 4° Celsius.
Soil sampling equipment will be decontaminated according to the procedures described
in Section 3.4 of the SAP.

Table 3-2 identifies each sampling point, proposed analysis, container type, sample
volume, preservative, and analytical holding times for each parameter, as well as
sampling date.

3.1.2 Vertical Profiling Soil Sample Collection Procedures

Soil samples will be collected with a split-barrel drive sampler using a hollow-stem
drilling method. Hollow-stem auger drilling is accomplished utilizing a hollow central
shaft to which is attached a spiral scroll. Each section of auger is aligned so that a
continuous scroll is formed. A bit is attached at the bottom of the first auger flight.
Cuttings created by the bit are removed by the scroll as the auger stem is turned. This
method is suitable for relatively shallow drilling in unconsolidated formations. Soil
borings will be drilled with an auger rig utilizing eight-inch outside diameter (OD) hollow-
stem augers. Two borings for soil sampling will be drilled to a maximum depth of 15
feet. As stated above, the soil samples will be collected with a split-barrel sampler with
three brass liner tubes. The brass liners and sampler will be steam-cleaned before use.
After the sampler is withdrawn from the borehole, it will be opened and its brass sleeves
set out. If the middle brass sleeve is full, it will be submitted for analysis; otherwise, the
bottom sleeve will be submitted. The ends of brass sleeves to be submitted for analysis
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Jonas & Associates Inc.

will be covered with Teflon film and tight-fitting plastic caps that will be secured with
duct tape. A normal 6-inch by 2-inch soil sample will contain approximately 18.85 cubic
inches of soil. Assuming a density of 2 grams/cubic centimeter (32.78 grams/cubic inch),
this should provide over 600 grams of material. The minimum sample volume required
for laboratory analysis is 270 grams. Therefore, a full brass sleeve should provide
sufficient soil for all analyses to be performed. All samples will be labeled and
accompanied by a Chain-of-Custody record. After labeling, the sample will be stored in
an ice chest at 4°C until it can be transferred to the laboratory by J&A field crew. All
soil samples will be logged in general accordance with "Description of Soils (Visual
Manual Procedures)’, ASTM D2488-69, which is based on the Unified Soil Classification
System.

After completion of sample collection, the hole will be backfilled with a slurry of five
percent bentonite, cement, and sand. The surface will be restored to its original
condition. The cuttings will be collected in drums or boxes and set aside for appropriate
disposal. Waste handling is discussed in Section 3.5 Soil sampling equipment will be
decontaminated according to the procedures described in Section 3.4 of the SAP.

3.2 SURFACE WATER SAMPLE COLLECTION PROCEDURES

Surface water sampling will take place within San Francisco Bay, the nearby slough, four
surface water pools in the marsh, and the east and west drainage onsite. Surface water
will be collected in a stainless steel or Teflon bailer which will be immersed below the
water surface. The water will be carefully poured into one liter plastic bottles provided
by Curtis & Tompkins, Ltd. Analytical Laboratory (C&T). Samples for TAL metals will
be poured directly from the bailer into the sample container. The pH of the metals will
be adjusted with nitric acid (HNOg) to a pH of less than two within 24 hours of
collection.

All samples will be labeled and accompanying Chain-of-Custody record will be filled out,
following procedures detailed in Sections 3.6 through 3.10 of the SAP. After labeling, the
samples will be kept refrigerated at 4°C in an ice chest until they can be transferred to
the laboratory by J&A field crew.

Soil sampling equipment will be decontaminated according to the procedures described
in Section 3.4 of the SAP.

3.3 SEDIMENT SAMPLE COLLECTION PROCEDURES

Sediment samples will be collected from the San Francisco Bay, the slough that travels
through RFS property, four pools located in the marsh, and the two (east and west)
surface drainage onsite.
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Sediment samples will be collected using a stainless steel hand auger. The sediment
samples will be obtained as grab samples at a depth of about six inches from the pools.
The sample equipment will be decontaminated between sampling events. Sediment
samples will be placed in glass, wide mouth jars provided by C&T. All samples will be
labeled and accompanying Chain-of-Custody records will be filled out, following
procedures detailed in Sections 3-6 through 3-10 of the SAP. After labeling, the samples
will be kept refrigerated at 4°C in an ice chest until they can be transferred to the
laboratory by J&A field crew.

Sediment samples from the Bay, approximately 300 feet from the shoreline will be
collected from a boat/raft. A hand auger with a long extension handle will be used.

Soil sampling equipment will be decontaminated according to the procedures described
in Section 3.4 of the SAP.

3.4 DECONTAMINATION AND POST-SAMPLING PROCEDURES

Decontamination of equipment will occur at a specific zone designated at the site.
Sampling equipment will be decontaminated prior to initial use, between sample
locations, and at the completion of sampling activities. Items requiring decontamination
include the stainless steel hand auger, teflon bailer, stainless steel spoon and a scooper,
and brass tubes. A manual scrubbing to remove foreign material followed by a thorough
cleaning will be done for decontamination of the above items. All nondisposable
equipment will be decontaminated according to the procedures summarized below:

Manual scrub with non-phosphate soap solution followed by a tap water wash
Tap water rinse

Distilled/deionized water rinse

O.N nitric acid rinse

Distilled/deionized water rinse

Air dry

Distilled/deionized water rinse

©C 0 OO0 00O

3.5 WASTE HANDLING PROCEDURES

Wastes produced during field operations include solids, liquids, and a combination of the
two.

Combinations will be separated into liquid and solid fractions. The solid and the liquid
fraction will be kept in separate 55-gallon drums approved by the Department of
Transportation (DOT). Each drum will be labeled with the following information.

o0 Source of waste.
o Date drummed.
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o Type of waste.
o Specific identification of waste (i.e., decontamination water).
© Initials of person marking the drum.

The work site will be left clean and free of debris. Trash will be discarded in rubbish
bins. The containers will be moved to a fenced storage area. The waste will be kept at
the fenced area until the analytical results for the samples collected has been received
from the laboratory. Based on the analytical results, the waste will be characterized as
hazardous or nonhazardous. Hazardous wastes will be manifested and transported
offsite by a licensed hauler to a licensed treatment/storage/disposal facility.

Materials that become contaminated during sampling or other field activities that cannot
be decontaminated and reused, will be drummed for disposal. These materials include
Tyvek suits, gloves, and respirator filters, as well as disposable sampling equipment.

3.6 SAMPLE DOCUMENTATION

Sample documentation includes field logbooks, sample labels, and Chain-of-Custody
records. All field documentation will be written legibly in waterproof ink. Errors will be
crossed out with a single line, initialed, and dated.

3.7 SAMPLE IDENTIFICATION NUMBERS

Each surface soil sample will be assigned a unique identification number that will allow
retrieval of information regarding the sample. The sample identification number consists
of three main parts, separated by a hyphen. The first part identifies the boring number,
and is made up of the letter "B" for "boring", and a one or two digit number representing
the boring number. The second part represents the abbreviation for the area sampled.
The third part, is the sampling date.

Example: B1-SH-101590
Represents: Boring # 1, taken at the shell manufacturing area on
October 15, 1990.

For vertical profiling, an additional number, representing sample depth will be added to
the sampling number.

Example: B14-SH-2.5-101590
Represents: Boring # 14, collected from the shell manufacturing area at a depth of
2.5 feet on October 15, 1990.

Surface water sample identification numbers will be consist of three parts. The first

part identifies the sample number, and is made up of the letters "SW" for "surface water"
and a one to two digit number representing the sample number. The second part

57



Jonas & Associates Inc.

represents the area sampled i.e., "Bay" for Bay, "SL" for slough or "MAR" for marsh. The
third part, is the sampling date.

Example: SW1-Bay-DATE
Represents: Surface water sample # 1 collected from the Bay on
specified date.
Sediment samples will be identified in the same manner as surface water samples.
Example: SD1-Bay-101590
Represents: Sediment sample # 1 collected from the Bay on
October 15, 1990.

Duplicate, background and equipment blank samples will be numbered in the same
manner as the corresponding matrix samples.

3.8 FIELD LOGBOOKS
A project field logbook will be used to document the following information.
o Date and time of log entries.
o Fleld conditions (weather, terrain, hazards, etc.).
o Personnel present during field operations.
o Decontamination procedures.
o Waste disposal procedures, and a daily inventory of wastes present onsite.

o Field measurements taken, instrumentation used, and frequency of instrument
calibration.

o Maintenance of instruments.

o Information recorded on sample labels, as well as the site identification number
and the sampling depth.

o Any unusual sample characterization.

o Other specific considerations pertaining to sample acquisition.
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A preprinted adhesive label will be affixed to each sample container (Figure 3-1). The

information below will be written on every sample label.

]

(o)

Project number.

Sample identification number.
Date of sampling.

Name of sample collector.
Type of analysis requested.

Figure 3-1
Sample Label

Curtis & Tompkins, Ltd.,
2323 Fifth Street
Berkeley, California 94710

SAMPLE NO. DATE
CUSTOMER

SIGNATURE

TYPE OF ANALYSIS

3.10 CHAIN-OF-CUSTODY RECORDS

A Chain-of-Custody record will accompany samples when they are shipped to the
laboratory (Figure 3-2). The Chain-of-Custody record documents the transfer of samples
from one party to another. Additional information noted on this form includes the
following,.

o Project number.

o Sample identification number.
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o Date and time of sampling.
o Type of sample.

o Type of analysis to be performed.

3.11 QUALITY CONTROL SAMPLES

Duplicate soil samples will be collected with a frequency of ten percent for each sample
type and analytical parameter. It is anticipated that six duplicate soil, one duplicate
sediment, and one duplicate surface water samples will be collected. Proposed locations
for collection of the duplicate soil samples are presented in Figures 2-1, 2-2, and 2-5.
The duplication of samples is a means of checking field and laboratory procedures.
Duplicates are collected, numbered, and sealed in the same manner as other samples.
Field duplicates are collected from sampling points that are known or suspected to be
contaminated, and are analyzed for the same parameters as all related samples. Analysis
of field duplicates assists in assessing the precision of field and laboratory techniques.
Since soil samples collected in an acceptable manner can have results which differ
significantly, the use of soil duplicates to determine precision of sampling and analytical
techniques, must take into account the fact of natural variability of concentrations in soil.

One field sample per week or 1 per 20 samples (including field blanks and duplicates),
whichever is greater, will be designated as the lab quality control (QC) sample for the
matrix spike and duplicate analyses. For water matrices, 2-3 times the normal sample
volume will be collected for the laboratory QC sample. It is anticipated that one
laboratory QC sample for water will be collected and analyzed for TAL metals, and
cyanide.

One equipment blank will be collected during the surface water sampling. It is
anticipated that all surface water sampling will be performed in one day. This sample
will be analyzed for TAL metals. Surface water samples will be collected with a teflon
bailer. After decontamination, the bailer will be rinsed with distilled water. The final
distilled water rinse will be collected in a sample container and submitted to the
laboratory for analysis of TAL metals.

3.12 BACKGROUND SAMPLES

3.12.1 Background Soil Samples

Two background soil samples (0.5 - 1.5 feet depth range) will be collected and analyzed
for TAL metals, and cyanide. The area where background soils will be collected is
located northwest of Area C, east of Starling Way, approximately 120 feet west/northwest
of Building 400 (see Figure 3-3). The samples will be collected approximately 125 feet
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apart. The general sample locations were selected based on the available information
regarding the historical and current activities at RFS. Currently, no activities which may
adversely impact this area are being conducted at this part of the RFS. The available
historical records indicate that the area was always vacant.

3.12.2 Background Surface Water and Sediment Samples
Background sediment and surface water samples will not be collected. However, a
literature search will be performed to determine if background concentrations for

chemicals of concern have been established for San Francisco Bay.

3.13 SAMPLE SHIPMENT

The J&A Technical Manager will notify the Sales Manager at C&T a week before each
round of sampling will be scheduled to begin, so that the laboratory can prepare and ship
the necessary coolers and sample bottles to the field team in advance. Each shipment of
sampling supplies from C&T will be accompanied by a cooler packing slip, which will
document the number of coolers and the number and type of sample containers sent.

Samples will be packaged for shipment in a cooler chilled with bags of ice. Sample jars
will be place in sealed Zip-lock bags. When possession of the samples is transferred, the
individuals relinquishing and accepting custody will write their names, the names of their
organizations, and the time of custody transfer on the Chain-of-Custody record(s).

3.13.1 Preparation for Laboratory Analysis

Soil, sediment, and water samples will be collected for laboratory analyses. The
parameters to be analyzed, required sample containers, and preservation and holding
times are presented in Table 3-2. Individual parameters and their detection limits are
presented in Section 5.0 of the SAP.

3.13.2 Sample Containers

C&T will provide the field team with clean sample containers and preservatives. Brass
sleeves and other sampling equipment will be decontaminated by J&A prior to usage. A
description of the containers to be used when collecting samples for each analytical
method is presented in Table 3-2.

3.13.3  Sample Preservation and Holding Times
All samples will be stored in an ice-filled cooler chilled to 4°C until they can be delivered
by J&A field crew to the laboratory for analysis. If the samples are retained onsite

overnight, they will be kept in a secured area. The samples will either be kept in coolers
or placed in a refrigerator, depending on space availability.
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Water and soil samples designated for metals analysis will be analyzed within 28 days of
collection. The water samples will be adjusted in the field to a pH less than 2 using 3 ml
of 1:1 nitric acid (HNOg) per liter of sample.

Surface water samples to be analyzed for total cyanide analysis will be adjusted in the
field to a pH greater than 12 using 2 ml 10 N sodium hydroxide (NaOH) per liter of
sample. The holding time for cyanide samples will not exceed 14 days. Preservation
method, minimum sample sizes, and holding times for samples are summarized in Table
3-2.

4.0 DATA QUALITY ASSESSMENT

The quality of all data generated and processed during this investigation will be assessed
for precision, accuracy, representativeness, comparability, and completeness based upon
the available external measures of quality. C&T laboratory will follow the Routine
Analytical Services (RAS) for the TAL metals. The multimedia RAS Statement of Work
(SOW) will be followed for all inorganic analysis. For organics, SOW 788 will be
followed. The format in which the data will be generated by the laboratory will not be in
the same as may be required by the Contract Laboratory Program (CLP) requirements.
However, all the required information will be provided in a compatible format.

One of the techniques used to assess laboratory data quality is data validation.
Validation of data requires that appropriate QA/QC and documentation steps be
performed in both the laboratory and the field. Professionals trained in data validation
procedures review this information, "flag" data when QA/QC criteria are not met, and
prepare the data validation report.

Validation of analytical data will be performed on 10 percent of the data collected by
J&A. Data to be validated will be selected in the following manner:

Sixty seven soil samples, 11 surface water, and 11 submerged sediment samples
(including duplicates and the background samples) will be collected. This brings the
total of samples to 89. Ten percent of 89 is approximately eight. Therefore, eight
samples will be selected for data validation.

Of the total 89 samples, approximately 75 percent are soil, 12 percent are surface
water, and 12 percent are submerged sediment samples. Seventy five percent of eight
samples is six; 12 percent of the eight samples is approximately one. Therefore, six
soil, one surface water, and one submerged sediment sample will be selected for data
validation.

Surface and submerged sediment samples will be selected from the areas that exhibit
the highest levels of contaminants.
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Specific calculations for data validation for soil sample selection are as follow:
Shell Manufacturing Area - 22 soil samples (including duplicates)
(22/67) (100) = 32.84% (8) = 2.63 (3 samples).
Mercury Fulminate Facility - 7 soil samples (including duplicates)
(7/67) (100) = 10.45% (8) = 0.84 (approximately 1 sample).
Explosives Storage Ares - 16 soil samples (including duplicates)
(16/67) (100) = 23.88% (8) = 1.91 (approximately 2 samples).
Test Pit Area - 2 soil samples.
(2/67) (100) = 2.99% (8) = 0.24 (zero samples).
Blasting Cap Manufacturing Area - 4 soil samples.
(4/67) (100) = 5.97 (8) = 0.48 (approximately 1 sample).
Buildings 118, 120, and 121 - 3 samples (1 per Building).
(1/67) (100) = 1.49% (8) = 0.12 (zero samples).
Marsh area - 10 soil samples.
(10/67) (100) = 14.93% (8) = 1.19 (approximately 1 sample).
Pier - 1 soil sample.
(1/67) (100) = 1.49% (8) = 0.12 (zero samples).
Based on these calculations, three samples from shell manufacturing area, one from the
former mercury fulminate facility, two from the explosive storage areas, one from the
blasting cap manufacturing area and one from the marsh area will be selected for data
validation. Soil samples will be selected from areas that exhibit highest level of

contaminants within a given sampling location.

C&T laboratory will submit sufficient supporting data and QA/QC results, to enable the
reviewer to adequately evaluate the quality of the data.
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In addition, laboratory QA/QC samples associated with the samples selected for
validation will also be validated.

5.0 LABORATORY QA/QC PROCEDURES

5.1 ANALYTICAL METHODS

The following analytical methods will be used for this project:
CAC Title 26 Metals analysis by EPA RAS CLP SOW ILMO1.0 9/90

ICP Spectrometry

Graphite Furnace AA Spectrometry
Cold Vapor AA Spectrometry
Moisture & pH determination

Chlorinated Pesticides and PCB'’s by EPA CLP Organics SOW 2/88.
Total Petroleum Hydrocarbons by DHS method 10/89.

Total Volatile and Aromatic Hydrocarbons by DHS method 10/89.
Total Oil and Grease by EPA Method 413.1 as modified for soil

5.2 PARAMETERS & DETECTION LIMITS

Metallic and pesticide parameters are those appearing on the CLP TAL and Target
Compound Lists (TCL).

Petroleum hydrocarbons, benzene, toluene, xylene, and thyl benzene (BTX&E), and oil
and grease detection limits are those specified by the State Water Resources Control
Board in the LUFT Manual (1989).

5.3 DATA DELIVERABLES

C&T will deviate from the CLP procedures in the format of the hardcopy data package.
The laboratory will generate, collect, and evaluate all data, and meet all QC criteria
specified in the relevant SOW. The laboratory will organize hardcopy data packages
equivalent, although not identical to, the deliverable packages specified in the SOW. All
raw data including chromatogram, quantitation reports, and instrument output will be
submitted. Data packages will be organized systematically and each page will be
numbered. The organization of the data packages is outlined below. The laboratory will
not supply CLP diskette deliverable data.
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5.4 QUALITY ASSURANCE SPECIFICATION

The objective of the laboratory QA procedures is to generate accurate data of known
quality. Specifications for QA/QC measurements are clearly defined in the SOW. The
laboratory will document compliance with CLP specifications for all samples in the
project, and produce monthly trend analysis reports of the following parameters from the
project results database:

Detection Limit Standards

Laboratory Control and PE Samples

Initial and Continuing Calibrations

Calibration Source and Working Standard Traceability
Matrix Spike Recoveries and Spiking Levels

Surrogate Spike Recovery Specifications

Preparation, Method, and Instrument Blanks

5.5 CHAIN OF CUSTODY, DOCUMENT CONTROL, STANDARD OPERATING
PROCEDURES

Controlling evidence is an essential part of the laboratory data generation process.
Procedures are outlined for these aspects of the project in the CLP SOW's and will be
followed according to CLP RAS procedures.

5.6 INORGANIC ANALYSIS

Sample Matrices: Low Concentration Soil and Water Samples.

Analytical Procedures: Follow procedures outlined in EPA document, SOW for
Inorganica Analytes, Multi-Media, Multi-Concentration (1988a)

Holding Times: Mercury (26 days) and Metals (180) days.
Cyanide (14 days)

Sample Preservation and Storage: All samples will be preserved in the field by
acidification with nitric acid to a pH of 2 or lower. If only dissolved mercury is to be
determined, the sample will be filtered before addition of acid.

All samples will be stored at 4°C until analysis and data validation are completed or 90
days after completion of analysis whichever is less.

Target Analyte, Instrument Detection Limit (CRDL) for Metals: Target analyte
instrument detection limits for metals are listed in Table 5-1.
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TABLE 5-1 ANALYTICAL METHOD AND INSTRUMENT DETECTION LIMITS FOR

METALS
METAL METHOD INSTRUMENT
DETECTION
LIMIT (ug/L)

Aluminum ICP - EPA METHOD 6010 200
Antimony Same as above. 60
Arsenic GF-AA 10
Barium ICP - EPA METHOD 6010 200
Berylium Same as above. 5
Cadmium Same as above. 5
Calcium Same as above. 5000
Chromium Same as above. 10
Cobalt Same as above. 50
Copper Same as above. 25
Iron Same as above. 100
Lead GF-AA - EPA METHOD 7421 3
Magnesium ICP - EPA METHOD 6010 5000
Manganese Same as above. 15
Mercury CV-AA - EPA METHOD 7471 0.2
Molybdenum ICP - EPA METHOD 6010 80
Nickel Same as above. 40
Potassium Same as above. 5000
Selenium GF-AA METHOD 7740 5
Silver ICP - EPA METHOD 6010 10
Sodium Same as above. 5000
Thallium GF-AA METHOD 7841 10
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TABLE 5-1 (Continued)

METAL METHOD INSTRUMENT
DETECTION
LIMIT (ug/L)
Vanadium Same as above. 50
Zinc Same as above. 20

Inorganic Deliverables: The basic outline for organization and content of hardcopy data
packages for inorganics is as follows:

For all metallic analytes with each batch, sample delivery group (SDG):
Cover Page: client and laboratory sample ID’s, directors release
Case Narrative: Batchwise summary of QC data compliance
Chain of Custody Documentation: Traffic report
Summary results of sample analysis: ICP, GF-AA, CF-AA, Moist, and pH
Initial and Continuing Calibration Verification results form
ICP Interference Check Standard Results Form
Spike Sample (MS) Recovery Results Form
Duplicate Sample & %RPD Results Form
Laboratory Control Sample Results Form
GF-AA Post Digest Standard Addition Results Form
Sample Preparation and Analysis Run Logs
Standard Solutions Sources
ICP, GF-AA, CV-AA, moisture, and pH raw data

Quarterly QC Data Forms:
ICP, CV-AA, and GF-AA Instrument Detection Limit determinations
ICP Interelement correction factor determinations
Linear range of calibration GF-AA, CV-AA and ICP
5.7 ORGANIC ANALYSIS

Analytical Procedures: Follow procedures for Pesticides outlined in EPA SOW for Organic
Analytes, Multi-Media, Multi-Concentration (1988b).

Total Petroleum Hydrocarbons: LUFT Manual
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Data Calculations and Reporting Limits: Data will be reported in units appropriate to the
matrix as expressed in the MDL’s tables. For soil samples, moisture will be determined
and results will be expressed on a dry weight basis. All records of analysis and
calculations will be submitted sufficient to recalculate all sample concentrations and QC
results. Data will be reported in accordance with the EPA’s Documentation
Requirements for Data Validation of Non-CLP Laboratory Data for Organic and Inorganic
Analyses (1988c¢)

5.7.1 Pesticides
Sample Matrices: Low concentration soll samples.
Holding Times: Solids: 14 days Extraction/40 days analysis

Sample Storage: All samples will be stored at 4°C protected from light until analysis
and data validation are completed or 90 days after completion of analysis whichever is
less.

Documentation and Deliverables: Report documentation and all data for sample,
Blank, LCS, and MS results will be submitted in CLP simulated format. Forms
equivalent to RAS Pesticides Analysis forms I, II, III, IV, VI, VII, VIII, IX, and X will be
generated. For each batch (SDG) of Pesticides analyses, for each column (analysis and
confirmatory as appropriate.

Cover: Client and Laboratory sample ID’s Directors release
Case Narrative: Summary of batch QC specification compliance
Chain of Custody Documentation: Traffic report

Summary results of sample analysis for pesticides and PCB's
Surrogate Recovery Summary Form

Lab Control Sample Recovery Form

Method Blank Summary Results Form

Initial Calibration Summary of single components (pesticides)
Continuing Calibration Verification Summary

Instrument Run Sequence Log

Sample Preparation Log

Raw data: Sample, Calibration and GPC chromatogram

Pesticides Target Compound List: Table 5-2 lists Pesticides Target Compound detection
limits.
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TABLE 5-2 CAS NUMBER AND METHOD DETECTION LIMIT FOR
ORGANIC PESTICIDE TARGET COMPOUNDS !

PESTICIDES CAS NUMBER METHOD
DETECTION
LIMIT
(CRQ@L) SOIL
(ug/kg)
SINGLE
COMPONENTS:
a-BHC 319-84-6 8.0
b-BHC 319-85-7 8.0
d-BHC 319-86-9 8.0
g-BHC (Lindane) 58-89-9 8.0
Heptachlor 76-44-8 8.0
Aldrin 309-99-2 8.0
Heptachlor 1024-57-3 8.0
Epoxide
Endosulfan-I 959-98-8 8.0
Dieldrin 60-57-1 16.0
4-4’-DDE 72-55-9 16.0
Endrin 72-20-8 16.0
Endosulfan-II 33213-65-9 16.00
4-4'-DDD 72-54-8 16.0
Endosulfan 1031-07-8 16.0
Sulfate
4-4'-DDT 50-29-3 16.0

1

Specific quantitation limits are highly matrix dependent. The quantitation limits

listed herein are provided for guidance and may not always be achievable.
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TABLE 5-2 (Continued)

PESTICIDES CAS NUMBER METHOD
DETECTION
LIMIT
(CR@L) SOIL
{110}
A & i =T
Methoxylchlor 72-43-5 80.0
Endrin Ketone 53494-70-5 16.0
a-Chlordane 5103-71-9 80.0
g-Chlordane 5103-74-2 80.0
MULTIPLE
COMPONENTS:
Toxaphene 8001-35-2 160.0
AR-1016 12674-11-2 80.0
AR-1221 11104-28-2 80.0
AR-1232 11141-16-5 80.0
AR-1242 53469-21-9 80.0
AR-1248 12672-29-6 80.0
AR-1254 11097-69-1 160.0
AR-1260 11096-82-5 160.0

5.7.2 Petroleum Hydrocarbon (TPH)

Extraction Method: The Extraction method employed will be as specified in LUFT
Manual rather than according to the headspace method.

Holding Time: 14 days.

Petroleum Hydrocarbon Detection Limits: Petroleum Hydrocarbon detection limits are
listed in Table 5-3.
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TABLE 5-3 Petroleum Hydrocarbon Detection Limits (Volatiles and Extractables)

PETROLEUM ANALYTICAL METHOD METHOD
COMPONENTS DETECTION LIMIT
(mg/kg)
Gasoline EPA 8015 modified 1.0
Diesel (Kerosene) Same as above. 1.0

Surrogate Spiking: Hexacosane (C26) added to all samples soils at 5.0 mg/kg, and waters
at 250 ug/L. Acceptable recoveries are 75-125%. Corrective action requires reanalysis
for surrogate recoveries outside this range.

TPH Calibration Procedures and Criteria: Calibrate according to LUFT Manual
procedures with the following specifications:

® Five Point Initial calibration with low standard at the method detection limit
(MDL) level.

e Continuing (daily) calibration at Mid Point concentration.

® Less than 25% RSD for both initial and continuing calibration response factors
(RF's) of all components.

TPH ANALYSIS QC SPECIFICATIONS

Method Blanks: Analyzed at a frequency of one in each 20 samples or fewer. Acceptable
criteria requires blanks to be free of interferences at or below MDLs.

Laboratory Control Samples(LCS): One LCS containing Diesel 5.0 ppm soil and/or 500
ppb water will be analyzed with each batch of 20 or fewer samples. Acceptance criteria
require results to be within 75-125% of true value.

Matrix Spike (MS): One MS containing diesel at 5.0 ppm soil and/or 500 ppb water will
be analyzed with each batch of 20 or fewer samples. Acceptance criteria requires result
to be within 60-125% of true value.
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5.7.3 Volatile Aromatic Hydrocarbons (TVH/BTX&E)

Purge and Trap Extraction Method: The Purge and Trap Extraction Method specified in
LUFT Manual procedures rather than headspace method will be employed. Detection
limits for TVH and BTX&E are listed in Table 5-4.

TABLE 5-4 Volatile Aromatic Hydrocarbon (TVH/BTX&E) Detection Limits

PETROLEUM ANALYTICAL METHOD METHOD
COMPONENT DETECTION
LIMIT (ug/kg)

Benzene EPA 8020 5.0
Toluene Same as above. 5.0
Xylene Same as above. 15.0
Ethyl Benzene Same as above. 5.0
Total Volatile EPA 8015 modified 1,000
Hydrocarbons

TVH/BTX&E Surrogate Spiking: Bromofluorobenzene and Trifluorotoluene are added to
all samples soils at 25.0 ug/kg. Acceptable recoveries are 75-125%. Corrective action
requires reanalysis for surrogate recoveries outside this range.

TVH/BTX&E Calibration Procedures and Criteria: Calibrate according to LUFT Manual
procedures with following specifications:

® Five Point Initial calibration with low standard at the MDL level.

e continuing (daily) calibration at Mid Point concentration.

® Less than 25% RSD for both initial and continuing calibration response factors
(RF’s) of all components.

TVH/BTX&E ANALYSIS GQC SPECIFICATIONS:

Method Blanks: To be analyzed at a frequency of one in each 20 samples or fewer.
Acceptance criteria require blanks to be free of interferences at or below MDL's.
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Laboratory Control Samples: One LCS containing BTX&E 15.0 ppb soil and/or 10 ppb
water will be analyzed with each batch of 20 or fewer samples. Acceptance criteria
require result to be within 75-125% of true value.

Matrix Spike: One MS containing BTX&E at 15.0 ppb soil and/or 10 ppb water will be

analyzed with each batch of 20 or fewer samples. Acceptance criteria require resuit to be
within 60-125% of true value.
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Appendix A - Summary of Previous Soil Sampling Analytical Results
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ecology and environment, inc.
160 SPEAR STREET. SAN FRANCISCO. CALIFORNIA 94105, TEL 415.777-2811

niematona Spacwigts in 'ne Environment

SCREENING SITE INSPECTION REASSESSMENT

SUBMITTED TO: Taul La Courreye, Site Screening Coordinator
ZPA Region IX
PREPARED BY: Matthev Villiams, Ecology and Environment, Inc.ﬁ%fk(J
THROUGH: Paul Brovn, Ecology and Environment, Inc.ﬁZ{ﬁ
v
DATE: February 16. 1990
SITE: University of California, Berkeley

Richmond Field Station
prepared by Rick Dreessen, ICF Technology,
dated March 28, 1988

TDD§: F9-9002-004

EPA ID#: CAD980673628

PROGRAM ACCOUNT#: FCAl442SAA

FIT REVIEV/CONCURRENCE: _ /. A}/__;_{W 5 //é/.;[)
N \ /
cc: FIT Master File /

Don Plain. CA Depnt. nf Heaith Services
Dave Movaay. EPA Region IX

INTRODUCTION

The U.S. Environmental Protection Agency, Region IX, has tasked Ecology
and Environment. Inc.’'s field Investigation Team (FIT) to reassess all
sites vith completed Screening Site Inspections (SSI) in the
Comprehensive Environmental Response., Compensation, and Liabilitw
Information System (CERCLIS) gatabase that are still being considered gor
further action. The strategy for determining ~hetner these SSIs actually
merit further action 1s based primarily on each site’s potential to
achieve a score high enougn on the proposed revised Hazard Ranking System
(rHRS) for :nclusion on the Mat:.onal Friorit:es List (NPL). This
strategy 1s intended ro 1den.iI tnose siles posing the highec: reilafive
risk to human healith nr -he envircnment. All other sites needing
remedial ~r =nrcrcement :oileuw- D 1.l pe reterred 'n ne states or an
appropriate federal author:ty. Actions and :nvolvement by authorities
other than the Comprehensive Environmental Response. Compensation., and
ciaoility Aact (CERCLA) w1ll also be considered.
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SUMMARY

The Richmond Field Station of the University of California at Berkeley
(RFS) consists of 160 acres located on the northeastern shore of the San
Francisco Bay (1). The site is bordered on the east by the former site
of Stauffer Chemical Company (Stauffer), now ICI Americas Incorporated.
The south edge is formed by approximately 60 acres of marshland belonging
to the RFS, which are in turn bordered by the San Francisco Bay. To the
north and vest of the RFS lie incorporated areas of the City of Richmond.

The University purchased the site in 1950 from Cal Cap, an explosives
manufacturing firm (2). Cal Cap purchased part of the site from the
Hercules Povder Company in 1900, and continued to acquire parts of the
current field station from smaller explosives manufacturers. By 1920 Cal
Cap vas the sole manufacturer of explosives at the site (3). The site is
believed to have been used for the manufacture of explosives since 1850

(3).

It is knovn that Cal Cap used mercury fulminate, a Class A explosive
(RCRA waste number P065)(2,3,4). Fulminates are highly sensitive to
heat, impact, and friction vhen dry, and are usually stored wet. In the
manufacture of fulminates, toxic and flammable fumes are given off. Care
is required in the manufacturing process to ensure that fulminate dust
does not escape in the facility exhaust system, which allows explosive
deposits to be formed (4). Common fulminate salts used in the
manufacture of explosives are copper fulminate, silver fulminate, and
mercury fulminate (4). Mercury fulminate gives off fumes of mercury and
nitrogen oxides when heated (4).

Vhen the University purchased the property, Cal Cap agreed to remove all
hazardous materials on site, but when the University burned parts of the
site betveen 1950 and 1953 to clear the vegetation, several explosions
occurred (2). The explosions indicate that fulminate dust may have
accumulated on site (4).

In 1980 the California Department of Fish and Game, the California
Occupational Safety and Health Administration, San Pablo Sanitary
District, and the University became concerned that the site might be
contaminated with mercury (3). 1In 1981 soil sampling vas initiated as
part of an Abandoned Site Project study by the California Department of
Health Services (DHS). Twelve soil samples were taken and analyzed for
metals and DDT (3). The results of the sample analysis indicated that
elevated levels of heavy metals occurred on site, with mercury occurring
at 105 ppm, vhich is above the 20 ppm Total Threshold Limit Concentration
(TTLC). DDT was also detected in the marsh adjacent to the Richmond
Field Station at a level of 1.7 ppm, vhich is above the 1.0 ppm TTLC for

DDT (2).

The DHS returned in 1982 to take 17 more soil samples in an effort to
confirm the 1981 results (2,3). Analysis of the samples did not detect
mercury or DDT. However, lead vas detected at 985 ppm, vhich is close to
the TTLC for lead, 1000 ppm; elevated levels of copper were also
detected. Copper fulminate can be used in the manufacture of explosives,

mv/rfs/si-re



raising the possibility that copper levels may be indicative of past
deposition from Cal Cap's activities (4). Since the results did not seem
to agree, the DHS decided that no mercury or DDT contamination had
occurred, and the site wvas removed from consideration as an abandoned

hazardous wvaste site (2).

In 1984 the California Regional Water Quality Control Board requested
that the University perform tests on surface run-off, and groundvater
(3). Six vater samples vere taken, and analyzed for heavy metals. The
analyses indicated that none of the samples had exceeded federal Maximum

Concentration Levels (MCL) for metals (3).

The University initiated its own study of the Richmond Field station in
1988, and retained a consultant to conduct sampling at six areas of the
station (3). The consultant collected soil samples which were analyzed
for metals, pesticides and volatile organic compounds (VOCs) (3). No
pesticides, or VOCs vere detected, and metal levels were lovw over most of
the site except for the former mercury fulminate production area (3).
Mercury vas reported at 260 ppm, greatly exceeding the 20 ppm TTLC (3).

FIT vas unable to review the sampling methodologies pursued during these
efforts; hovever, if the presence of mercury on site is due to the
deposition of mercury fulminate dust from the Cal Cap ventilation system,
then sampling efforts to date do not appear sufficient to characterize

the site.

In 1972 Stauffer graded a 15,000 cubic yard landfill containing low-
grade cinder and slag waste from a discontinued plant process (5). The
cinder and slag wvaste piles contain leachable acidic metal salts (5). It
appears likely that portions of the Stauffer slag piles extended onto the
RFS property, but were not graded over in 1972 (6). The cinders appear
to have been used for fill in a road that traverses current marsh areas
(6). A recent study conducted at the RFS has indicated that the cinder
in the road fill may be a cause of high acidity in some areas of the
marsh (6). Hovever, this study did not analyze for metals (6).

Other hazardous waste sites in the vicinity of the RFS include the Liquid
Gold 0il National Priorities List Site, the Santa Fe lead battery site,
and a lead paint dumping ground known as Meeker Ditch (1,3).

The groundwvater in the Richmond area is not potable due to the salinity
and mineral content of the aquifer (6,7). The City of Richmond receives
vater from the East Bay Municipal Utilities District, vhich imports the
vater from surface vater sources in the Sierra Nevada Mountains (8).
There are operational private vells within 4 miles of the site, all of
vhich are used for industrial purposes or irrigation (7).

There are three surface water bodies within 2 miles of the site. Potrero
Creek, the RFS vetlands, and San ‘Francisco Bay (1,3,9). Potrero Creek
rises from underground and enters the RFS vetlands at the facility’s
vestern edge. The RFS wetlands form the facility’s southern border, and
the bay lies just beyond them. Several endangered species are believed
to use the RFS vetlands, including the California Clapper Rail, the Browvn
Pelican, and the Salt Marsh Harvest Mouse (1,3). The Brown Pelican has

mv/rfs/si-re



been sighted in the RFS wetlands (1). San Francisco Bay is used for
commercial and recreational fishing, boating, and vater contact
recreation. The 2-year 24-hour rainfall in the Richmond area is 2.5
inches (10).

The 1981 DHS sampling effort appears to document a release of mercury
from the site to the RFS wetlands. The release of hazardous constituents
from the road fill has not yet been investigated except for acidity,
vhich is not sufficient to document an observed release (6). However,
the possibility exists that contaminants from the cinders used as road
fill are leaching into the marsh.

Despite contaminated soil, and the possibility of aerial deposition of
mercury fulminate, no air sampling has been conducted to date. FIT
estimates that approximately 150,000 people live/vork within 4 miles of

the sitg (10,11).

The Richmond Field Station has between 250 and 300 people employed in
various activities on site (12). The sampling efforts conducted in 1981
and in 1988 indicate the presence of mercury in soils vell beyond the
TTLC for this element. The sampling efforts have not been able to
completely characterize the site, although it is likely that the source
is the mercury fulminate production area. It can not be ruled out,
hovever, that additional sources may exist in the former blasting cap and
shell manufacturing areas (3). FIT estimates that 20,000 people live
vithin 1 mile of the site (10,11).

OTHER AUTHORITY INVOLVEMENT

The California Department of Health Services (DHS), the Regional Vater
Quality Control Board (RVQCB), the California Department of Fish and
Game, the San Pablo Sanitary District, the California Department of
Occupational Safety and Health (Cal OSHA), and the University of
California have all been involved in sampling efforts or oversight at the
site. Currently, hovever, none are active at the site except the
University of California, which is in the process of proposing to develop
the RFS into a research park. The involvement of local agencies, such as
the City of Richmond, in regulating this proposal was not evaluated by
FIT.

Vhile not currently involved at the site, the San Francisco Bay
Conservation and Development Commission (BCDC) and the U.S. Army Corps of

Engineers have oversight authority over vetland areas.

CONCLUSION

Although the University of California at Berkeley’'s Richmond Field
Station may be eligible for the National Priorities List, the site should
be re-assessed vhen the proposed revised HRS becomes final.

Important HRS factors for this site include:

0 An observed release to surface vater;

mv/rfs/si-re



CONTACT REPORT

{ AGENCT/AFPILIATION:

Contra Costa County

DEPARTMENT: Richmond Health Center

SRS S

ADDRBSS/CITY: Richmond

= ERTEEeR

|
|
I
(
I
| COUNTTY/STATE/ZIP: Contra Costa, California
I
|

CONTACT(S)

TITLE

PHONE

1. Rodger Chin

415-374-3141

| 2.

I
| E & E PERSON MARING CONTACT: Matthewv Villiams

| DATE: 12/21/89

SUBJECT: Groundvater use in the Richmond area

SITE NAMB: Bay Area Environmental

EPA ID§: CATOB0014079

Mr. Chin stated that there are a number of groundvater wells in the area
of Bay Area Environmental that are used for agricultural puiposes. He
said that the primary use vas for nurseries, but that there wvas no
drinking vater use that he vas avare of mainly due to the salinity of the

aquifer.

mv/rfs/cl-cr
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been sighted in the RFS wvetlands (1). San Francisco Bay is used for
commercial and recreational fishing, boating, and vater contact
recreation. The 2-year 24-hour rainfall in the Richmond area is 2.5

inches (10).

The 1981 DHS sampling effort appears to document a release of mercury
from the site to the RFS vetlands. The release of hazardous constituents
from the road fill has not yet been investigated except for acidity,
vhich is not sufficient to document an observed release (6). Howvever,
the possibility exists that contaminants from the cinders used as road
fill are leaching into the marsh.

Despite contaminated soil, and the possibility of aerial deposition of
mercury fulminate, no air sampling has been conducted to date. FIT
estimates that approximately 150,000 people live/work within 4 miles of

the sitg (10,11).

The Richmond Field Station has between 250 and 300 people employed in
various activities on site (12). The sampling efforts conducted in 1981
and in 1988 indicate the presence of mercury in soils well beyond the
TTLC for this element. The sampling efforts have not been able to
completely characterize the site, although it is likely that the source
is the mercury fulminate production area. It can not be ruled out,
hovever, that additional sources may exist in the former blasting cap and
shell manufacturing areas (3). FIT estimates that 20,000 people live
vithin 1 mile of the site (10,11).

OTHER AUTHORITY INVOLVEMENT

The California Department of Health Services (DHS), the Regional Water
Quality Control Board (RVQCB), the California Department of Fish and
Game, the San Pablo Sanitary District, the California Department of
Occupational Safety and Health (Cal OSHA), and the University of
California have all been involved in sampling efforts or oversight at the
site. Currently, hovever, none are active at the site except the
University of California, vhich is in the process of proposing to develop
the RFS into a research park. The involvement of local agencies, such as
the City of Richmond, in regulating this proposal wvas not evaluated by

FIT.

Vhile not currently involved at the site, the San Francisco Bay
Conservation and Development Commission (BCDC) and the U.S. Army Corps of
Engineers have oversight authority over wetland areas.

CONCLUSION

Although the University of California at Berkeley’s Richmond Field
Station may be eligible for the National Priorities List, the site should
be re-assessed vhen the proposed revised HRS becomes final.

Important KRS factors for this site include:

o An observed release to surface water;
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CONTACT REPORT

~GENCY/AFPILIATION: East Bay Municipal Utilities Districe

DEPARTMENT :

ADDRBSS/CITY: Richmond

COUNTY/STATE/ZIP: California

CONTACT(S) ' TITLR PHONE

1. Karen Allen 415-891-0674

2. |
| l
| B & E PERSON MARING CONTACT: Matthew Williams DATB: 12/6/89 |
| =
1)
F

SUBJECT: Source of drinking vater for the city of Richmond

SITE NAME: Bay Area Environmental EPA ID#: CAT08b016079

Ms. Allen said that the city of Richmond received its vater from the San
Pable Peservoir, and that the vater came mostly from the Sierra
foothills and the Pardee Reservoir.
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CONTACT REPORT

—

AGENCT/APFILIATION: University of California at Berkeley

DEPARTMENT: Campus Planning

l

-
|

ADDRBSS/CITY: Berkeley

COUNTY/STATE/ZIP: Alameda., California 94720

L

CONTACT(S) TITLE PHONE
1. Kevin Bufferd (415) 643-5314
2.
|
| E & B PERSON MAKING CONTACT: Matthewv Williams DATE: 2/8/90

SUBJBCT: Employees at Richmond Field Station

SITE NAMB: U.C. Richmond Field Station EPA ID$#: CAD980673628

Mr. Hufferd stated that he contacted the Richmond Field Station Manager,
Mr. Kirkendal, and that they 2ztimated tha: betveen 250-300 people vork
at the Richmond Field Station.

mv/srfs/el-cr




CONTACT REPORT

:

AGENCT/AFPPILIATION: University of California at Berkeley

DEPARTMENT: Campus Planning

T

| ADDRBSS/CITY: Berkeley

COUNTY/STATE/ZIP: Alameda. California 94720

CONTACT(S) TITLE

PHONB

1. Kevin Bufferd

(415) 643-5314

2.

E & B PERSON MAKING CONTACT: Matthev Villiams

DATE: 2/8/90

SUBJECT: Employees at Richmond Field Station

SITE NAMB: U.C. Richmond Field Station

EPA ID$#: CAD9B0673628

Mr. Hufferd stated that he contacted the Richmond Field Station Manager,
Mr. Kirkendal, and that they zz:imated that betveen 250-300 people vork

at the Richmond Field Station.
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EES Project No. 9313ACT

ENVIRONMENTAL ASSESSMENT
OF

UNIVERSITY OF CALIFORNIA
RICHMOND FIELD STATION
RICHMOND, CALIFORNIA

1.0 INTRODUCTION

Ensco Environmental Services, Inc. (EES), under contract to Wallace Roberts & Todd, conducted
a Phase I environmental assessment of the University of California (Berkeley) Richmond Field
Station (RFS) located at 1301 South 46th Steet in Richmond, Contra Costa County, California.
The assessment was performed as part of the University of California's plan to constuct a new
Research Campus on the undeveloped western portion of the RFS. The new development will

include research faciliges, a library, and recreaconal open space.

The assessment evaluated potential environmental liabilities associated with this site and
supplemented existing data on the potential existence of hazardous materials and hazardous waste
on the site (cited below as Propenty). The assessment was not required by the California
Department of Health Services (DHS), California Regional Water Quality Control Board

(RWQCB), or any other local or federal regulatory agency.

The assessment incluced a Physical Inspeciion of the Property (Section 3.0) and interviews with
personnel familiar with the Property (Section 3.1), a Review of Historical Aerial Photographs
(Section 4.0), and an Agency Public Records Review (Section 5.0). Conclusions and
Recommendcations (Secton 6.0) were based on the inforination gathered from cach of these

acgvities. Lim.radons are provided in Secdon 7.0.

A Site Location Map (Figure 1) and a General Vicinity Site Map (Figure 2), and soil sample

analvtical results from former underground storage nk locations on the Propernty are attached.
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2.0 SITE DESCRIPTION

The Propeny, currently owned and operated by the Regents of the University of California as an
engineering ficld station, is located adjacent to the Richmond Inner Harbor of the San Francisco
Bay. [t contains 150 acres, approximately 50 acres of which are marshland along its southern
border (see Figure 1). Several large chemical and industmial sites border the Property on the north,
west, and east. Safeway’s disgibution center and trucking terminal complex is located north of the
RFS. Immediately east of the Safeway terminal is a yard formerly occupisd by Pacific Gas &
Elecmic Company and now operated by the California Highway Transponation Department. Bio
Rad Laboratories is located west of the RFS. ICI Americas, a large chemical manufacturing
facility is adjacent to the Property's eastern border (see Figure 2). Until 1987 ICI Americas was

owned by Stauffer Chemical.

Prior to the purchase of the site in 1950 by the University of California, the Property had been
subject to many years of indusmial activity involving the production of explosives and munidons,
and the handling and use of related hazardous materials. These acdvities can be traced back more
than 100 years when several explosives manufacturing companies were located on the eastern
porton of the Property. Some time after 1900, California Cap Company (CCC) began purchasing
portions of the Property from one of the explosives manufacturers, the Hercules Powder
Company. By the 1920's, CCC had acquired additional Property parcels from other small
explosives companies, making it the sole manufacturer of explosives on the Property. CCC
continued manufacturing explosives until the end of World War II. In 1950 it sold the Property to
the University of California. As part of the sale agreement, CCC was reyuired to remove all
hazardous materials from the Property. Although CCC reportedly complied with this requirement,

the extent of hazardous materials remediacon on the Property is not known.

Since its purchase by the University of Califomia, the Property has been used as a research facility
for engineering projects, some of which involve the use of hazardous matenals. Research work,
requiring the storage of equipment, supplies, and laboratory chemicals is conducted in numerous
buildings throughout the Property. This assessment will use for identification the building

numbers designated by the University of California.
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3.0 PHYSICAL INSPECTION OF THE PROPERTY

A phvsical inspection was conducied on July 10, 1989 to examine the Propenty for evidence of
hazardous waste, improper siorage and handling of hazardous materials, and other items of
environmental concern. Because of the size of the Property and the large number of buildings
located on the RFS, the inspecion for siorage and handling of hazardous materials was limited to
those facilities where hazardous materials are known to be currently utilized and stored. RFS
nersonnel provided EES with a Hazardous Materials Inventory Statement (HMIS) which identified
current hazardous materials locations. Locations of potential past hazardous materials are not
icentified in the current HMIS. The HMIS was prepared in March, 1989 as pant of a Hazardous
Materials Business Plan for the RFS required by the Hazardous Materials/Occupational Health

Division of the Conta Costa County Health Deparmment.

Facilities inspected included Buildings 106, 114, 118, 120, 125, 138, 150, 175, 470, 474, 478
and other buildings and areas where hazardous materials are stored in quantdes that currendy equal
or exceed State and Federal Threshold Planning Quantities. Areas of earlier known hazardous
waste actvity were also inspected. With the exception of Building 120, no evidence of improper
storage or handling of hazardous materials was observed. For the most part, good housekeeping
practices regarding the storage of hazardous waste were followed. Laboratory chemicals and
cvlinders of compressed gases were properly labeled, identified, and secured in storage areas.
Hazardous materials storage areas were labeled with appropriate caution signs and "No Smoking”

placards.

Building 120 (solvent storage shed) contained approximately twenty 55-gallon drums of thinner,
kerosene, and various pemoleum hydrocarbon products. Several spills from these drums were
observed on the concrete floor of the building and drip pans located underneath the drums were full
of product. The spills and drip pans should be cleaned up to prevent any preduct from impaciing

soil outside the building.

In addition to the drums inside Building 120, improperly stored or discarded drums were found in
three outdoor locations. The first area was located outside the rear wall of Building 120.
Approximately twenty unlabeled 55-gallon drums were stacked 3-high against the building wall.
Most of the top drums appeared to be empty. However, because of the stacking, it could not bz
determined if the drums on the bottom were empty or whether the spills from the interior of

Euilding 120 had leaked to the outside. Another six unlabled 55-gallon drums were found jus:
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outside Building 120 near a small area of stained soil. Several of these were empty, while others
contained a mixture of water and unknown product. EES recommends that all of these drums
outside Building 120 be removed for proper disposal or recycling. The second outdoor area of
concern was located near Building 197, south of a fuel pump island where approximately forty 55-
gallon containers of waste oil are stored. These drums and containers should

gallon drums and 5-
The third area of improper storage was located

1lso be removed for proper disposal or recycling.
outside Buildings 118,121, and 150. These areas contained approximately twenty additional

unlabled 55-gallon drums filled with product. The contents of these drums should be identified by
chemical profiling. Afterward, the drums should be consolidated for removal and proper disposal.

Several areas of the Propenty that are the former sites of explosives manufacturing or storage, and

hazardous materials handling were examined for dead or dying vegetadon, bare patches of soil, or

other evidence of hazardous materials residues. These areas included the former Mercury

Fulminate Production Area located in the southwest corner of the Propenty, the former Explosives
Storage Area located south of Wren Drive. the former Blasting Cap Manufacturing Area located on

Owl Way, and the former Shell Manufacturing Area located on Heron Drive (see Figure 2).

Several areas of low lying vegetation in the vicinity of the Mercury Fulminate Site appeared

saessed and unhealthy. However, no hazardous waste residues were observed.

The explosives storage aread contained several large patches of bare soil, but again, no hazardous

waste residues were observed. Reddish soils and minimal vegetation were noted at this location.
Larry Bell, RFS Project Coordinator, provided a possible explanation for the presence of these red
soils. The red soils are thought to be the remains of slag piles used to retard weeds around
Propenty buildings from Stauffer operations. No evidence of soessed vegetation, bare soil

patches, or hazardous waste residues was observed in the former Shell Manufacturing Areas. The
ground where the Blasting Cap Manufacturing Area existed has been landscaped with impored
topsoil, lawn grass, and chemical ferilizer. However, there are notdceable areas where the grasses
are not growing. EES' recommendations for soil and groundwater sampling in the Mercury

Fulminate Area and Explosives Storage Area are presented in Section 6.0, Conclusions and

Recommendauons.
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3.1 Interviews

Personal interviews with key RFS personnel were conducted by Janet Mack, University of
California (Berkeley) Campus Planning Office, to gather addidonal information regarding use and
storage of hazardous materials at RFS faciliges. Results of her interviews are summarized below:

« Larrv Be!l. RFS Proiect Coordinator

Mr. Bell stated that several underground fuel and solvent storage tanks were previously
located near Buildings 119, 154, and 156. These tanks have been excavated and removed
from the Property. Soil samples taken from below each tank were analyzed for constituents
consistent with the tank contents. Results of the analyses from each tank indicated that
contamination of the soil undemeath each tank had not occurred. A copy of all analytical

results are attached to this report

A 1300 gallon underground fuel tank is located west of Building 197. This tank is precision
tested annually. No evidence of leakage from this tank has been detected since its conszrucdon

in 1980.

« Antonv Oppenheim, Professor Ementus, Mechanical Engineening

Dr. Oppenheim was interviewed regarding his research work on an explosion chamber. He

stated that no chericals are used as part of his research.

« Mechanical Engineerine. Formmer Rarified Gas Wind Tunrel

Machinerv used in the development of this project ran on steam. Polvchlorinated biphenyls

(PCB) conraining oil was not used as a fuel source or lubricant in this machinery as earlier

suspected. No chemicals were stored for this prcject.

« In<tiute of Transporarion Stidies, Bintminous Soils Laboratory

Only very small amounts (approximately 5 gallons) of asphalt are currendy stored in factiices

involved with this project
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. Everent Howe, Professor Ementus, Mechanical Engineering, Former Sea Water Conversion

Protect

Janet Mack, Campus Planning Office, is waiting for informauon from Dr. Howe.

+ Mike Merriman, Specialist, Forest Products Laboratory

The Forest Products Laboratory research facilities are located in Buildings 470-476 on the
eastern corner of the Property near South 46th Street. Research on development of wood
preservatives and treatment chemicals involved the use of various solvents and other
compounds which may contain copper, chromium, and arsenic (CCA) solution, a typical
product used in wood preserving. Itis suspected that some of these materials have been
dumped in the eucalyptus grove immediately behind the laboratory. Soil sampling of this area
by the DHS has been scheduled. EES was unable to confirm the completon of this task.

An asphalt pad located between Buildings 472 and 476 was used for storage of solvent
containers. Mr. Merriman expressed concem that chemicals may have leaked, penetated the

asphalt pad, and conucted the soil underneath.

Behind Building 470, an experimental furnace, conswucted with chrome ore bricks, was used
to bumn spent pulping liquor. The furnace has been dismantled and the chrome bricks were
removed by a licensed conzacsor. Because of chromium's potential for being a carcinogen,

Mr. Memmiman also expressed concern regarding the adequacy of the brick rubble cleanup and

removal.

After reviewing the results of Ms. Mack's interview with Mr. Mermiman, EES staff inspecied
the area around the Forest Products Laboratory for evidence of hazardous wastes and chemical
spills. Chemical leakage on the asphalt pad between Buildings 472 and 476 was not
observed. A secured drum storage area located on the 2sphalt pad was inspected for evicence
of leaks or spills. No evidence was observed. Approximately 12 empty S35-gallon drums
were found neatly stored in the eucalyptus grove. These containers appeared to be clean and

well mainwined. No evidence of leakage from these drums was observed.

EES' recommendations for soil sampling in the area surrounding the Forest Procucts

Laboratory are presented in Section 6.0, Conclusions and Recommendations. EES’
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understanding is that any soil sampling or remediation of contarninated soil in the Forest
Products Laboratory area will be conducted by the University of California (Berkeley) Oflice

of Environmenual Health and Safety.

« Dana Crowder, Purchasing and Rezeiving, RFS

On July 20, 1989 EES interviewed Dana Crowder, an employee of RFS since the early
1950's, regarding the location of former hazardous materials storage and handling areas. Mr.
Crowder reviewed historical aerial photographs of the Property supplied vy EES and proviced
historical information regarding activities on the Property just after it was purchased by the

University of California. His comments are included in Section 4.0 below.
4.0 REVIEW OF HISTORICAL AERIAL PHOTOGRAPHS

Historical aerial photographs (1985, 1969, 1959, 1947) of the Property and surrounding area wcr.c
reviewed at Pacific Aerial Surveys in Oakland, California to idendfy former locations of hazardous
materials storage and handling on the Property and adjacent sites. A 1930 map identfying the
Propenty as California Cap Company was also reviewed. This carlier map provided no addigonal

information on the site’s history.

1985 Photograph

In a 1985 photograph, obtained from Larry Bell (RFS), the large patches of bare soil were
observed in the vicinity of the former Explosives Storage Area, south of Wren Drive. Other areas
of bare soil were noted immediately west of Building 167 near an existing water well. chctation
in the vicinity of the former Blasting Cap Manufacturing Area and Shell Manufacturing Area
appeared normal. Near the former Mercury Fulminate Area, bare soil areas were also observed.
Sparse vegetation was noticed directly east of the former chrome brick oven near Building 470 of
the Forest Procducts Laboratory. No evidence of hazardous niaterials dumping was observed in the

area around Buildings 470-476.

Since the 1985 photograph was taken, no new development has occurred in the western poriion of

the Propenty.
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The photograph showed heavy industial activity on the ICI Americas (formerly Stauffer Chemical)
site and the Bio Rad site bordering the Property. A large above ground tank farm on the ICl site
was observed along South 46th Street directy east of Building 120 on the Property. According to
Dana Crowder, this tank farm was used in the producton of sulfuric acid. Large areas of dark and
light stains were also observed on the western portion of the ICI site. Four large treatment ponds
were located on the southern pordon of the ICI site adjacent to marshlands bordering the Richmond

Inner Harbor. Railroad tank cars were visible in the center of the ICI site near a large

manufacturing complex.

1969 Photograph

In an enlarged 1969 photograph obtained from Pacific Aerial Surveys (No. AV-902-07-08), a
large area of barren soil was observed in the vicinity of the former Explosives Storage Area near
Wren Drive. Other areas of bare soil were also noted near this location. However, according to
Dana Crowder, these areas were the former location of sheds and other small buildings whic."x
presumably did not contain explosives or other hazardous materials. Areas of bare soil were not
observed in the former Mercury Fulminate Area. Sparse vegetation was observed in the former

Blasdng Cap Manufacturing Area.

Heavy indusmial acaovity was observed on the ICI Americas site and the Bio Rad site. A large light
stain was observed on the ICI Americas site directly south of Building 194 on the Property. The
large above ground tank farm was visible east of Building 120. Another above ground tark farm,

railroad tank cars. and storage areas of industrial materials were observed on the ICI site.

The western porgon of the Property was observed at its current level of development. No evidence

of negatively impacted vegstation in this area was observed.

1959 Photocragh

In an enlarged 1959 photograph obtained from Pacific Aerial Surveys (No. AV-337-08-12). tae
Explosives Storage Area near Wren Dnve was cleariy visible. A large quantity of matenals was
observed insice the walled storage area. Grounds in the vicinity of the former Blasting Cap Ared,
Shell Manufacturing Area, and Mercury Fulminate Production Arca were undeveloped. It was not

possible to determnine if these soils were negatively impacted from residual hazardous matenials.
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The Forest Products Laboratory and the western portion of the Property were undeveloped. The
only evidence of previous development on the western portion of the Property was the construction

of an unimproved roadway gnd.

Industmial activity on the 1CI Americas site appeared to be essentially the same as in later
photographs. Large spills of a light compound, identified by Dana Crowder as sulfur, were
observed in the vicinity of the sulfuric acid tank farm. A large matenials storage yard and several
large ponds were located near the Richmond Inner Harbor. According to Dana Crowder, was:e
materials including mercaptans had been dumped into these ponds by Stauffer Chemnical.

A large materials storage yard, heavy equipment and large mucks were observed on the Bio Rad

site.

1247 Photograph

In an enlarged 1947 photograph obtained from Pacific Aerial Survey ( No AV-11-04-05), the
former Mercury Fulminate Production Area was observed on the southwest corner of the Property.
The walled Explosives Storage Area near Wren Drive was also visible. As in the 1959
photograph, the Forest Products Laboratory was not developed. Details of vegetation patterns and
soil quality in other hazardous materials production areas were difficult to see because of the age of
the photograph and poor quality due to enlargement.

As in the 1959 photograph, the western portion of the Property was undeveloped. Only
unimproved roads appeared on this portion of the Property. Scattered residential housing was
observed on the sites currently occupied by Bio Rad Laboratories, Safeway complex, and the Cal

Trans Corporation Yard.

The Stauffer Chemical site was less developed. However, the photo did show evidence of heavy
industrial activity at the site. The sulfuric acic plant near the Property was less developed. Spiils
and stains in this area were difficult to observe due to the poor quality from enlargement of the

onginal photo.
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5.0 PUBLIC RECORDS REVIEW

To identify potential exposure of the Property 1o hazardous materials incidents , EES reviewed
public records available from local regulatory agencies and geotechnical consultants. Further,
because subsurface contamination is capable of migragng in groundwater from nearby sites, public
records were also reviewed to determine if toxic spills or fuel leaks have been reported near the

Property. Results of the public records review are presented below:

5.1 Contra Costa County Health Senvices. Hazardous \Materals Division (CCCHS)

The most recent listings of unauthorized fuel leaks and reported toxic spills were reviewed at the
CCCHS offices in Martinez, California. Reponts for all documented incidents involving hazardous
materials adjacent to the Property were reviewed. Confirmed toxic spills have been reported for
Bio Rad Laboratories, ICI Americas, and Liquid Gold Oil Corporation, a former oil recycler

located near ICI Americas. A summary of each case is presented below.

« RioRad Lahoratories, 22d Street and Regatra Boulevard. Richmond

Bio Rad Laboratories uses radioactive materials in the production of separation technology
products. An unknown amount of cobalt 57 was released on the site on August 12, 1987. A
formal complaint against Bio Rad was filed with the California Department of Health Services
(DHS) on behalf of workers at the site who were exposed to the release and cleanup

operations.

Information in the file incicated that contamination by chloroform and acrylamide of a creek
located on Bio Rad land had occurred. Although the extent of the spill was not defined, the

contaminaton was consistent with was:ies generated by manufactunng processes at Bio Rad.

«  JCl Amenicas, 1415 Sath 27th Srreer, Richmond

The ICI Americas currentlv manufacrures sulfuric acid and organic herbicides. EES reviewed
a CH-M Hill report (June 16, 1988) summarizing previous groundwater quality investigaten
conducted on this site in 1988 by Larrv E. Hall, Hydrogeological Associate. Accorcing to Lus

report, ICI Americas also manufaciures Or generates pyrite cinders,fuels, fermc sulfate,

pesticides, solvents, and alum. Groundwater monitoring wells were completed on the site and
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samples were collected for analyses of prionty metals and organic compounds. According to
the CHaM Hill report, the analytical results were difficult to interpret. Units of measurement

(pars-per-mullion vs. parts-per-billion) were unclear.

The CH-M Hill report also stated that the Regional Water Quality Control Board (RWQCB)
recuesied ICI 1o perform a hydrogeologic investigation near a closed cinder landfill on the site.
A preliminary investigation was completed in 1987. Uncer a remedial action program
desizned and implemented by Stautfer Chemical, shallow groundwater contaminated with
pesticides was being exmacted and wreated. The RWQCB also informed Stauffer of the
requirements of the Toxic Pits Congol Act (TPCA) regarding sampling and cieanup of surface

impoundments on this site.

This site has also been cited by Conma Costa County for noncompliance regarding treatment,
storage, and disposal of hazardous wastes without appropriate regulatory agency permits.

« Liouid Gold Qil Corporation, Richmaond

This site is located approximately 1/2 mile south of the Propenty, adjacent to ICI Americas.
From 1974 until 1982, this site was leased by the Liquid Gold Oil Corporation to store and
recycle used oil and other substances. Prior to 1974, the site operated an asphalt
manufacturing plant. As a result of these operations, hazardous materials were spiiled or
Jeaked onto the ground around storage tanks; were discharged into ponds, sumps, and ditches
on the site: and drained into nearby wetlands areas. Soil and groundwater have been
contaminated with oil and grease, phenols, lead, nickel, copper, chromuum, zinc, PCBs and
other compounds. This site is currently listed on Sute and Feceral National Priority Site Lists

(Superfund) as an abandoned hazarcdous waste disposd] site.

Southern Pacific Transporiation Company owns the land on which this site was located and

has assumed all responsitility for cleanup and delisting of this site.

Reminnal Warer Ouality Camnai Boasd (RWOCH)

1ddinonal siies within the vizinity of the Property have been repored to this agency.

o s ‘-



Richmond Field Stagon August 18, 1989
EES Project No. 9313ACT Page 12

5.3 California Department of Health S2naces (DHS)

Extensive soil sampling and analyses of the Propenty was previously completed by this agency n
1982. The results of these studies indicated low levels of priority metals contamination in soils
near the former Explosives Storage Area, Blasting Cap Manufacruring Area, and the undeveloped
western portion of the Property. Although these daw indicated the presence of metals
contmination in varving concerzragons on the Property, none of these concentragons exceeded the
Total Threshold Limit Concentradon (TTLC) esiablished by the DHS for priotity metals. Mercury

was not detected in any soil samples coilected.

5.4 CH-M Hill Consultants

Additional soil sampling on the Property was conducted by this consulting firm in 1988. Based
upon a review of background information concerning the Property and the results of previous soil
sampling activities, CHaM Hill recommended additional soil sampling and installation of
groundwater monitoring wells on the Property. Soil sampling was completed in Fall, 1988. The
results of this investigation indicated mercury contamination in soils near the former Mercury
Fulminate Production Area above the TTLC level for this metal. Analyses of other soil samples
from the Property detected low levels of priority metals. Soil samples collected from the
undeveloped western portion of the Property were also analyzed for pesticide residues. No
pesticides were detected in these samples. Because of the low levels of metals and pesticides
fourd in nearly all soil samples, groundwater monitoring wells were not installed on the Property.

6.0 CONCLUSIONS AND RECOMMENDATIONS

Based upon a physical inspection of the Property and a review of current hazardous materials
handling and storage practces, EES has concluded that soils in the vicinity of the Forest Products

Laboratory may have been subject 10 environmental impairment from research actvities connected

with the Laboratory.

Based upon a review of historiczl aenial photographs, interviews with key RFS personnel, and a
review of available public records, EES has concluded that soils and groundwater under the
Propenty may have been subject to environmental impairment from manufacturing and handling of
hazardous materials associated with the long history of indusmial activities on the Property and

adjacent sites. Previous studies of the Propenty conducted by the California Depanment of Health
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Services (DHS) and private geotechnical consulang firms have detected varying levels of prionry
metals in RFS soils. Several soil samples collected from the former Mercury Fulminate Producdon
Area contained mercury above the TTLC level established for this metal by the DHS. Addivonally,
soil samples collected from the former Explosives Storage Area, Blasting Cap Manufacruring Area,
and Shell Manufacturing Area were not analyzed for niogen-containing residues. The
manufacturing of explosives and munitions typically involves nigogen-containing compounds.
Finally, groundwater under these areas has not been analyzed for nitrogen-containing compounds

or voladle organic compounds (VOCs)

Based upon these conclusions, EES recommends the following actons be taken t0 fully define the

extent of contarninadon of soil and groundwater, if any, under the Propenty.

Forest Products Laboratory

. Drill one exploratory boring through the asphalt pad between Building 472 and 476to a
depth of 3 feet and collect one soil sample for analyses of pentachlorophenol, arsenic,

copper, chromium and VOCs.

. Drill thres exploratory borings to a depth of 3 feet immediately behind Building 470 and
collect one soil sample from each boring for analysis of chromium.

Collect two surface soil samples from the shallow ditch, carrying runoff from the asphalt

pad, near the former chrome brick oven for analysis of VOCs and solvents.
Drill one exploratory boring to a depth of 3 feet directly behind the wood preservative test
chamber located on the asphalt pad and collect one soil sample for analysis of

pentachlorophenol, arsenic, copper, chromium ard VOCs.

Former Mercurv Fulminate Producrion Aren

+  Drill a maximum of twenty 5-foot soil borings in an 2pproved grid pattern covenng the
former Mercurvy Fulminate Production Area. Collect one soil sample from each bonrng,
analyze each soil sampie for mercuny residues, continue five of the borings to contact the
uppermost water bearing stratum, collect one water sample from each borehole, and

analyze each water sample for mercury.
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SOIL SAMPLE RESULTS
FROM
FORMER UNDERGROUND STORAGE TANKS
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November >, 1986 J

University of Californie
1361 South 46th St.
2ichmond, CA 94804

., *tention: Larry Bell
Re.ort 29601 P.O., 47-273848-TR
E: Three /3) soil samples subaitted on Ncvember 3, 1986 for.
jsh diesel fuel analysis.
P: ocedure: The samples mre analyzed for diesel fuel by following
t:e method described in Attachment 2, Apalytical Procedures for
Fuel lLeak Investigations. The samples are concentrated on a

Tekmar LSC-2 esutomatic sample concentrator prior to injection
‘nto & gas chromatograph fitted with a flane jonization detector.
.wantitation is performed, as total hydrocarbor response, agaicst
} pown concentrations of heptene-isooctene (45/55). The limit of
cetection for this method of analysis 1is two parts per millioc

(mg/kg).

The results are displayed in the table below:

TMA/PRG = CLIENT IUC CONCENTRATION (og/kgl
9601-1 T-53 ND(2)
9601 -2 T-54 6.3
9601-3 T-56 2.7

Submitted by:

Do Ty

Robert 3. Flay
Manager, 2rgaenics Departzent

KBF -1
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PEESLCE A
TO Larry Bell
FROM:
Biil Dost
Head, WBRC

SUBJECT: Possible Soil Contamination Related to Wood Preservation Studies

acility at the Laboratory was constructed

bout 1963, to conduct studies related to the preservative treatment of wood with
pemachlorophcnol in liquified petroleum gas plus co-solvent. These studies
continued for 5 or 6 years. The facility was then converted to a conventional

During the conversion, the LPG with its dissolved

treating Pprocess.
arged through a vent pipe located at the rear of the

pemachlorOphenol. was disch
cvlinder. Thus, there was a significant release of pemachlorophcnol which may be

present in the soil in this area.

The main wood preservation research f

Following the conversion. most studies with the equipment have related to either
chrome copper arsenate or ammoniacal copper arsenate preservatives. With these,
there has been certain amount of leakage, drippage, and spillage onto the concrete
and asphalt adjacent to the cvlinder. Practice was 10 hose this area clean, with the
water flowing both toward rear of the cvlinder onto the earth in the adjacent area.
and also to the front of the cvlinder, eventually flowing through the trench to the
rear of the property and discharging into the grassy swell there. In addition to this
spillage and leakage. ammonl ted water which was used to0 surface rinse freshly

treated lumber treated ammoniacal copper arsenate, was also discharged. primarily

10 the trench and thence to the grassy swell. Thus, both the earth in the area

behind the cvlinder and the earth in the grassy swell may have been contaminated
with limited amounts of chromium. copper. and arsenic.

2/WAD:ah

cc: Frank Beall
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June 16, 1988

Mr. Glaud Kuykendall
University of california
Richmond Field Station

1301 South 46th Street
Richmond, california 94804

Dear Glaud,

Enclosed are three copies of a technical memorandum describing
recommended additional environmental investigations which could

pe undertaken at the Richmond Field Station (RFS). As noted in

the memorandum, neither The california Department of Health

gervices nor The Regional Water Quality Control Board are
currently requiring further study at the RFS. The suggestions
for sampling contained in this memorandum would constitute a
proactive effort by the RFS to identify potential environmental

concerns.

s of the memorandum summarize information

about the ennvironmental setting and history of the RFS. This
information was, for the most part, obtained from RFS files.
This information is included to explain the basis for the
recommended sampling program, which is described in Section 4.
Also enclosed are your files which you lent us to use in prepar-

ing this memorandum.

The first three section

1f you have any guestions or comments about the enclosed
technical memorandum, please do not hesitate to call me.

Sincerely,

. |

T

vy Yol

L
Liz Dodge
Project Manager

cc: Jill Shapiro, CH2M HILL
phil Kohne, CH2M HILL

CH2M HItL San Fronclsco Office 6425 Christie Avenue. Sulte 500 415852 2426

Emeryville. CA 94608



TECHNICAL MEMORANDUN

TC: Glaud Kuykendall
U.C. Berkeley Richmond Field Station
FRCM: Phil Kohne/CH2M HILL Construction Management
Department

Liz Dodge/Solid and Hazardous Waste Department
Jill Shapiro/Industrial and Environmental Services

Division
DATE: June 16, 1988
RE: Recommendations for Additional Environmental

Sampling at the University of California Berkeley,
Richmond Field Station

PROJECT: SF026372.EA.0Q2

1.0 INTRODUCTION

This memorandum describes environmental investigations which
could be conducted at the U.C. Berkeley Richmond Field Sta-
tion (RFS) to supplement existing data on the potential
presence of hazardous materials remaining on the property
due to past activities. The purposes of an additional
sampling effort would be to:

1. follow up on previous sampling activities to supplement
and/or clarify analytical results, and

2. investigate the western portion of the property to
evaluate potential soils contamination and assess any
possible limitations posed for the first phase of the
planned redevelopment.

It should be noted that neither the California Department of
Health Services nor the California Regional Water Quality
Control Board have reguested that additional investigations
be conducted at the RFS. The program described herein would
be a good faith effort on the part of the University of
California RFS to address potential hazardous substance con-

cerns in a proactive manner.

The sampling program outlined in this technical memorandum
was developed using existing information supplied by the
RFS. 1Its primary focus is to investigate whether residual
contamination may remain from explosives manufacturing
operations which previously took place on the property. The

jn/SFR161/01
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plan does not address potential environmental impacts of
current activities at the PFS.

tions 2 and 3 provide summaries of the RFS
history, and results from previous
These provide the bases upon
described in Section 4, are

The following Sec
environmental setting,
environmental sampling events.

which sampling recommendations,

made.

2.0 ENVIRONMENTAL SETTING

SUPFACE WATER

The Richmond Field Station is a 150-acre property located
adjacent to the Richmond Inner Harbor of the San Francisco
Bay. The southern portion of the property comprises 50
acres of marsh, which drain south into the Bay through a
single opening in a raised causeway for the Santa Fe Rail-

road (Kuykendall, RES files).

Surface water runoff from the 100 acres of the property
north of the marsh 1is directed into two storm drains, at the
southeast and southwest ends of the property, which empty
into the marsh. Two sloughs also drain into the marsh,
along the eastern portion of the property. According to a
U.C. Berkeley report, these sloughs serve only dischargers
from the City of Richmond and nearby industries (Thomas, RES
file report). Water from the sloughs and drains mixes in

the marsh.

REGIONAL GEOLOGY

This section presents a brief description of the regional
geology in the vicinity of the Cities of Richmond and El
Cerrito. The University of Berkeley Richmond Field Station
is located south of Richmond and west of El Cerrito on a
gently sloping alluvial plain that is separated from the
Berkeley Hills by the Hayward Fault Zone (Jennings and
Burnett, 1961). The basin into which the alluvial fan
slopes trends from northwest to southeast and is marked on
the surface by San Pablo and San Francisco Bays.

The Quaternary alluvial plain deposits are composed of clay,

silt, sand, and gravel; and nearshore Bay Mud deposits com=
prising organic-rich clay and silty clay. These deposits

3n/SFR161/01
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range in thickness from 0 to 300 feet, and are underlain by

hedrock of the Mesczoic Franciscan Formation. The Francis-

can Formaticn is composed of a complex assemblage of serpen-
tinite, greenstone, graywacke, chert, shale, sandstone, and

schist, and outcrops along the western ridge of the Berkeley
Hills.

LOCAL GECLOGY

Subsurface geologic information for the first 100 feet below
ground surface at the Richmond Field Station is available
from boring logs for 2 wells installed on the property. The
logs indicate that approximately 8 feet of clay directly
underlie the RFS. Beneath the clay are layers of poorly
sorted gravel, sand, and clay which extend to a depth of
approximately 40 feet below ground surface. Clay to gravel-
ly clay occurs from approximately 40 to 90 feet below ground
surface. Pea gravel was encountered from approximately 90 -
feat to the bottom of the borings (approximately 102 feet
below ground surface).

Four borings to depths of 60 feet below ground surface were
drilled at the ICI Americas property, which is located adja-
cent to the eastern boundary of the Richmond Field Station.
The logs from these borings were not available, but the
local subsurface conditions were described as predominantly
fine-grained sands, silts, and clays with minor amounts of
gravel found in poorly graded deposits of sands, silts, and
clays (Hall, 1988). The deposits do not appear to be later-
ally or vertically extensive within the upper 60 feet.

HYDROGEOLOGY

The RFS lies within the Alameda Bay Plain (ABP) groundwater
basin (DWR, 1980). This basin extends southward from Rich-
mond to Alvarado, between the Berkeley Hills and the San
Francisco Bay. The basin's hydrogeologic conditions are not
well characterized because groundwater is not used for
municipal supply or for irrigation due to the low permeabil-
ity and limited thickness of the deposits.

Most groundwater recharge to the ABP groundwater basin in

the Richmond area is thought to occur along Wildcat and San
Pablo stream beds, located north of Richmond and along the
Berkeley Hills located approximately 1% miles to the north-
east. Recharge by rainfall infiltration is believed to be

jn/SFR161/01
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limited by shallow low permeability clays and by the large
amount of paved areas (Caltrans, 1978) . Groundwater dis-
charge 1is primarily to San Francisco Bay. Groundwater 1is
first encountered at depths from one toO ten feet below
ground surface (Hall, 1988) . Locally. roundwater qenerally
occurs under confined to semiconfined conditions within dis-
continucus, thin lenses of sand and gravel (Caltrans, 1978).
Geologic logs from the U.C. Richmond Field Station indicate
that groundwater occurs under confined conditions in a 4-
foot-thick permeable gravel zone at a depth of 90 feet below
ground surface. perched groundwater is often encountered in
cand and gravel layers above beds of low permeability clay.

Groundwater in the vicinity of the RFS generally flows from
north-northeast to southwest toward the Richmond Inner
Harbor (Hall, 1988). A cone of depression has been created
by a groundwater intercept system currently operating at the
adjacent ICI Americas site. The center of this cone is
located approximately 1,000 feet coutheast of the U.C.
Richmond Field station, but jts area of influence does not
appear to extend to the RFS (Hall, 1988).

several aguifer tests have been performed on the 90' deep
wells on the RFS property. These tests were performed by
U.C. Sanitary Engineering Research Laboratory in 1954. The
average cransmissibility was calculated from these tests to
be 5,775 gal/day/ft. For the average depth of the aquifer,
3.5 feet, the estimated hydraulic conductivity of the 90
foot zone is 1,760 galfday/ft-squared (235 ft/day). These
values fall into the range for clean sand (Freeze and
Cherry, 1979), and may be high for the overall sequence of
mostly fine-grained deposits beneath the site.

At the ICI Americas property located adjacent to the RFS,
slug tests were conducted in monitoring wells for a hydrogeo-
logic jnvestigation (Hall, 1988) to estimate the hydraulic
conductivity of shallow permeable zones above 60 feet below
ground surface. The well completion details of the wells
were not available for review. The calculated hydraulic
conductivity values ranged between 0.05 to 2.3 ft/day, and
are within the expected range of values for fine sand, silt,
and clay (Freeze and Cherry, 1979) which occur in the shal-
low deposits beneath the site.

The horizontal hydraulic gradient of the shallow groundwater
at the ICI America property is approximately 0.004 feet/foot

jn/SFR161/01
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(mg/1) EPA

Range in Drinking
Constituent Concentration Wwater Standard
Arsenic 0.005 - 0.088 0.05
Iron 0.07 - 840 0.30r
zZinc 0.06 - 75 5.00*
Copper <0.02 - 38 1.00*
Cadmium <0.02 - 0.15 0.01
Lead all <0.06 0.05
Aluminum ¢0.3 - 44 -

*gecondary standard to provide acceptable aesthetic and

taste characteristics

r organic compounds cannot be assessed as
1988, due to the reported high detection
in the report.

Analytical data fo

reported in Hall,
1imits and unclear units (ppm vs. ppb)

WATER USES

A survey of wells within an approximate 3-mile radius of the
RFS was conducted by DHS (DHS, 1987) during a study for a
site located approximately 4,500 feet northwest of the RFS.
THe California Department of Water Resources (DWR) had
records of only five wells within this survey area. A door-
to-door canvass Was conducted by Caltrans (Caltrans, 1978)
and this canvass located over 100 wells in the area of South
Richmond, extending approximately 1 mile north of the RES.

LAND USE

In areas adjacent to the RFS, land uses are primarily indus-
trial. A Safeway truck depot lies to the north, United
Grocers Price Club and Bio Rad Labs to the east, and ICI
Americas to the west. The ICI Americas property was owned
py Stauffer Chemical Company until 1987. The Regional Water
Quality Control Board has requested that ICI Americas per-
form a hydrogeologic investigation near a closed cinder
landfill and associated ponds; a preliminary investigation
was completed in December 1987. Under a remedial action
program designed and implemented by stauffer, shallow ground-
water contaminated with pesticides is currently being ex-

tracted and treated. The Richmond Inner Harbor area has
recently come under scrutiny by the U.S: Environmental
Protection Agency (EPA) , the california DHS and the Regional

in/SFR161/01
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Wwater Quality Control Board (RWQCB), due to high contaminant
levels found in water and biota of the harbor. At present,
the RWQCB has identified 24 properties along the harbor
shoreline for hazardous materials investigations.

3.0 PROPERTY HISTORY

Beginning in the 1840s, several operating explosives manu-
facturing companies were located on the eastern portion of
the RFS property. The western portion of the RFS is report-
ed to have been developed for residential use. The
California Cap Company (CCC) bought land from the Hercules
Powder Company near the beginning of the 20th century. By
1920 CCC had purchased all of the other explosives companies
in the area, thereby becoming the only explosives manufac-
turer on the property.

CCC ceased operations at the end of World War II in 1945,
and the University of California purchased the property in
1950. Under the terms of the sale, the California Cap Com-
pany was required to remove all hazardous materials before
the University would accept the title. The company report-
edly complied with this requirement, but the exact nature of
the removal activities is not known.

The property is currently owned and operated by the Univer-
sity of California as its Engineering Field Station. Some
research projects do involve the use of hazardous materials,
which are stored and disposed in accordance with the same
requirements as the main campus (Kuykendall). ¢

UC plans to create a Research Campus, for both private and
public users at the Richmond Field Station. Land uses in
the Concept Plan include large research facilities, a
regional library, recreational open space, and private sec-
tor develcpment in the eastern portion of the property.
Shoreline alterations are not proposed.

PREVIOUS SAMPLING ACTIVITIES

Because one of the California Cap Company's primary activ-
ities was the manufacture of the explosive fulminate of mer-
cury, the Richmond Field Station was included on DHS's list
of abandoned hazardous waste sites in 1981. The Department
of Fish and Game, the San Pablo Sanitary District, and Cal

jn/SFR161/01
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OSHA agreed that fulminate of mercury might be present on
the property, which presented the risk of explosion and soil
contamination. DHS began an investigation of the RFS prop-

erty in 1981.

Three rounds of sampling were conducted between 1981 and
1984, as summarized below. Sampling locations are indicated

on Figure 1.

In 1981, soil samples were taken from five locations, al-
though the exact types of analyses per formed are not known.
Available data show that elevated concentrations of mercury
were found in two of these samples: Sample 2, near the for-
mer shell manufacturing area, contained 105 parts per
million (ppm) of mercury, and Sample 6, taken from the
marsh, contained 23 ppm of mercury. A DHS report (DHS,
June 24, 1982) indicated that arsenic, copper, zinc, and
lead were also present in the RFS soil samples, in unspec-

ified concentrations.

In 1982, DHS collected 17 soil samples from the RFS and
analyzed them for 29 inorganic constituents. Sampling
locations are shown on Figure 1., Mercury Wwas not detected
in any of the samples (Table 1). None of the inorganic con-
stituents analyzed for concentrations exceeded Total Thres-
hold Limit Concentrations (TTLC) set by DHS to identify a
material as hazardous. At least two samples were analyzed
for DDT; none was detected. DHS concluded that no mercury
remained on the RFS property and recommended that it be
removed from the list of abandoned hazardous waste sites.
1t should be noted that although none of the 1982 DHS sam-
ples exceeded the TTLC, several showed comparatively high
metals concentrations. These include:

o} Sample SSL 001B, collected near the northeast cor-
ner of the former explosives storage area near
Egret Way which had 485 ppm of manganese and 349 -

ppm of copper.

o] Sample SSL 005B, collected from the former explo-
cives storage area west of Owl Way, which con-

tained 908 ppm of manganese.

jn/SFR161/01
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o Sample SSL 007B, collected between Buildings 163

and 162, which contained 135 ppm of chromium,
975 ppm of lead, 452 ppm of copper, and 473 ppm of

zinc.

o Sample SSL 009A and SSL/O010A, collected in the
former mercury fulminate production area, which
contained 359 ppm and 577 ppm of copper, respec-

tively.

Samples SSL 1llA and SSL 11C, collected near the
southeast corner of the facility which contained
84 ppm and 283 ppm of arsenic, respectively.
These samples also contained 471 ppm and 910 ppm

of zinc, respectively.

These data indicate that the presence of metal contamination
varies widely throughout the facility. For example, al-
though elevated manganese levels were found in two samples
(sSLO001B and SSLOO0SB) in the former explosives storage
areas, other samples collected in the same areas (ssLo01C
and SSL005C) showed much lower concentrations. It appears
likely that there may. be small, widely scattered areas with
elevated metals concentrations in several locations on the

property.

he results of their sampling to the Regional
Water Quality Control Board who, in turn, expressed concern
about potential mercury contamination of the underlying
aquifer(s) and of surface waters discharging to San )
Francisco Bay. In 1984, U.C. Berkeley retained the EAL
Corporation to analyze water samples from two existing wells
and four surface water samples collected in the slough and
marsh areas. The wells had been drilled previously for a
research project and are completed approximately 90 feet
pelow the ground surface. Results are summarized in Table 2

below:

DHS submitted t

jn/SFR161/01
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TABLE 2 RESULTS OF EXISTING RFS WELL SAMPLE ANALYSES
(EAL CORPORATION, 1984)

safe Drinking Water Act

Sample 5 Sample 6
Maximum Contaminant Level

Well 167 Well 175

(ppm) (pom) MG?! (ppm)
Copper 0.01 <0.006 1.02
Iron 0.04 <0.02 .32
Lead 0.03 0.04 .05
Mercury ¢0.0005 <0.0005 .OQZ
Zinc .083 0.067 5.0

q8cecondary drinking water standard (affects taste, not

health)

m the east and west storm

samples fro
able 3:

Results of analysis of
hs are summarized in T

drains and in the sloug

3n/SFR161/01
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NﬁﬂﬂKS(ﬁ'SLDWBiAND Sﬁﬁ%ﬁDRAINSEWTLEAN@ﬂXSES

TABLE 3
(EAL CORPOPATION, 1984)
Sloughs RFS Storm Drains Surface water>
(ppm) (pEm) Quality
South North East West STLC Objectives
Sample 3 Sample 1 Sarple 4 Sample 2 mg/l (ppm)
C T 0.11 0.086 0.024 0.01 2 b
. 2.4 0.55 011 0.54 = 0023 ¢
lead 0.24 0.14 0.02 0.057 5 .0056
Mercury <0.0005 0.0005 0.001 <0.0005 .2 .000025
Zinc 0.072 1.1 0.56 0.76 250 .058

B Plan, 1986 (Same as U.S. EPA
Criteria for Marine Life.)
levels in San Francisco Bay

8gan Francisco Bay RWQC
Ambient Water Quality

bRecommended EPA criterion,

care _001 to .004 mg/l.
No standard available.

but background

s of the 1984 sampling general-
1y indicated that the concentrations of metals were higher
he storm drains that

in water from the sloughs than in t
cerve the RFS. The only exception to +his is the data for
ions were slightly higher

zinc which show that concentrat
than in the storm drains than the south slough sample.

As shown in table 3, the result

t water samples from the RFS

EPA drinking water criteria
ns in the surface

The data in Table 3 show tha
Wwells 167 and 175 satisfy U.S.
for the five metals. Metals concentratio
water samples from the sloughs and storm drains were lower

than the state soluble toxic limit concentration {STLC) ,

indicating that it does not meet the criteria for a hazard-
ous waste. However,

all samples exceeded the RWQCB's Sur-
face Water Quality Objectives (which are the same as the
U.S. EPA's Ambient Wwater Quality Criteria for marine life).
marsh and sloughs have been impacted in the past
by discharges from ICI and other Richmond facilities, it is
difficult to determine the sources of metals found in water

from the sloughs and storm drains.

Because the

5n/SFR161/01



TECHNICAL MEMORANDUM

rage 14
June 16, 1988
SF026372.EA.02

e and groundwater sampiing

The findlngs of the 1984 surfac
effort were forwarded toO the RWQCB. In response to 2 1984

RWQCB regquest for a water quality plan, UC submitted a memo-~
randum concluding that based on the recent sampling results,
sur face runoff and infiltration from RFS were not adversely
affecting groundwater, sur face water, or Bay waters (Thomas,

rrFs file report) .

cy actions or req
DHS requested copies

the data and requeste
hazardous site list.

uests occurred until Novem-
of the existing sampling

No further agen
d that the site be

per 1987, when
data. UC sent
removed from any
nducted another preliminary assessment of the
Environmental protection Agency fund-
1uded that no further EPA action or
necessary - DHS is continuing to con=
"medium"” priority. until sampling
results in areas previously tested can be verified. DHS has
jndicated concern about the adeguacy and gquality assurance/
rticularly the

quality control on previous DHS testing, pa
results of mercury testing in 1982 (ndrada, DHS communica-

tion). The RWQCB has also expressed concern about con-

tamination from "various metals"” (Singer, 1983) .

In 1987, DHS coO
facility. under U.S.
ing. The report conc
site jnvestigation was
sider the facility as a

[P PP S Tadad etinshid -
N

' 4.0 AREAS FOR FURTHER INVESTIGATION AND
RECOMMENDATIONS FOR ADDITIONAL SAMPLING

sed in the introduction to this memorandum, the
for additional environmental investigation at the
clarification of previous analytical data,
and 2) investl western portion of the property
where the first phase of redevelopment is planned. Informa-
indicates that

tion on the historical use of the property
contaminants which could be present at the property include:

As discus

purposes

RFS include: 1)
igation of the

o Mercury, from mercury fulminate production
such as copper. lead, chromium,
g activ-

Other metals,
from shell manufacturin

o
manganese OT zinc
ities
o Solvents and lubricating oils, also from shell

manufacturing activities
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o Nitrogen compounds, from explosives manufacturing.
(Note: details about all the types of explosives
produced by the California Cap Company are not
known. Explosives commonly produced by such fa-
cilities in the early part of this century include
such nitrogen-containing compounds as TNT and
nitroglycerin).

To date, investigations at the RFS have ben limited to met-
als and pesticides. Results of past sampling activities
ijndicate that small areas having elevated metals concentra-
tions may be present at the RED, but no large areas of con-
tamination have been found.

Recommendations for additional sampling of soil and ground-
water are discussed below.

As shown on Table 4 and Figure 1, eight soil sampling areas
are recommended, including five from former California Cap
Company production areas, two from the undeveloped western
portion cf the RFS property, and one from an area considered
to represent background conditions. These are recommended
to be composite samples, with each sample consisting of soil
taken from three locations in the area of interest and mixed
in equal proportions. This sampling approach is suggested
for the RFS investigation because information about the pre-
cise locations of hazardous materials production, disposal,
and storage are not well known. Composite sampling permits
information from a general area of concern to be investi-
gated more cost-effectively than collection of many single
grab samples. Figure 1 shows general recommended sampling
locations. The exact locations should be determined in the
field by an experienced field sampling team leader.

GROUNDWATER

Table 4 and Figure 1 present the rationale and recommended
locations for four shallow groundwater monitoring wells. As
explained in Table 4, monitoring wells MW-1, MW-2, and MwW-3
would be at the southern end of the property in order to
detect contaminants that might be migrating offsite from
upgradient areas of the property. Mw4 would be located up-
gradient of areas of known Or suspected contamination in
order to provide a measure of background conditions. The

jn/SFR161/01
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four new wells would be screened in the shallowest water-
bearing zcne, expected to be 10 to 20 feet below the ground
surface. Installation of shallow wells is recommended be-
cause spills or discharges to the ground which may have
occurred in the past first impact the shallowest groundwater
zone. As with soil sampling, the location, depth, and
screened intervals of new wells should be determined in the

field by a qualiiied hydrogeologist.

ADDITIONAL INFORMATION

surface Water

Additional surface water and sediment sampling is not recom-
mended at the RFS because the tidal marsh and the sloughs
which feed it have many past and present sources of contam-
jnation it would be not be possible to readily differentiate
the influences of the RFS from those of ICI, the City of
Richmond, and other surrounding dischargers.

Because the sampling recommended in this tech memo is
directed at identifying contamination on the portion of the
RFS property planned for redevelopment, sampling in the
marsh is not included here.

Field Protocols

Field investigations at the RES should be conducted in
accordance with the procedures described in The California
Site Decision Tress (DHS, 1985) and A Compendium of Super-
fund Field Operations Methods (EPA, December 1987) or other
equivalent procedures for sample collection, well installa-
tion, disposal of fieldwork-generated material, record-
keeping, quality control procedures, health and safety con-
siderations, and sample control procedures. Laboratory
analyses should be conducted in accordance with the proce-
dures in Methods for Chemical Analysis of Water and Wastes,
EPA-600/4-79-020 (EPA, EPA-600/4-79-020, revised

March 1983), Test Methods for Evaluating Solid waste, Phys-
jcal/Chemical Methods, SW-846 (EPA, WB46, September 1986),
and Standard Methods for the Examination of Water and Waste-
water (American Public Health Association, 16th ed. 1985).

jn/SFR161/01
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Tatle 5 RECOMMENDED ANALYTICAL PROCEDURES

Metals

Arsenic

Cadmium
Chromium (total)
Copper
Manganese
Mercury

Lead

Zinc

Volatile Organic Compounds

Extractable Organic Compounds

Pesticides

Nitrogen Compounds

Ammonia
TKN
Nitrite/Nitrate

SFR161/03

EPA Method

Water Soil
206.3 7061
213.1 7130
218.1 7190
220.1 7210
243.1 7460
245.1 7471
239.1 7420
289.1 79590
624 8240
625 8270
608 8080
350.2 350.2
351.3 351.3
353.3 353.3
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TECHNICAL MEMORANDUM
Page 17

June 16, 1988
SF026372.EA.02

SOURCES OF INFORMATION

Sanitary Engineering Research Laboratory, Department of
Engineering, University of California. Final Report in
Laboratory Investigations of the Travel of Pollution from
Direct Recharge into Underground Formations, December 31,

1954.

Larry E. Hall, Hydrogeological Associate, February 12, 1988.
Report of Hydrogeologic Investigation ICI Americas,
Richmond, California.

University of California, Files.

Research Campus Concept Plan, University of California at
Berkeley, November 1987.

Kuykendall, Glaud, University of California, Berkeley,
California, Personal Communication, June 1988.

Thomas, J.F., Ph.D, PE, Chairman Sanitary Environmental,
Coastal Hydraulic Division, Department of Civil Engineering,
University of California, Memorandum, September 18, 1984.

Department of Health Services, Hazardous Waste Surveillance
and Compliance Report, July 15, 1982.

Adrad, Bernie, Project Officer, Department of Health Ser-
vices, Personal Communication, June 1988. .

CH2M HILL, Draft Workplan for the Phase I Remedial Inves-
tigation Feasibility Study, Summer Del Caribe, Richmond,
california. Prepared for the California Department of
Health Services, November 1987.

Singer, Harold J. RWQCB Toxics Division Chief, letter dated
March 10, 1983 to Frank Genta, Office Facilities Manager
RES.
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s Engineers
Planners
Economists
Scienlists
December 6, 1988

SFO26372.EA.02

Mr. Glaud Kuykendall
University of California
Richmond Field Station

1301 South 46th Street
Richmond, California 94804

Subject: . Technical Memorandum Summarizing Results of
Environmental Sampling at the University of
California Richmond Field Station

Dear Glaud,

Attached is the Technical Memorandum summarizing the results of the-
field investigations conducted at the University of California,
Richmond Field Station between October 18, and November 2, 1988.
Included in this memorandum is a description of the site
investigation, the sampling site locations, and the laboratory

analyses and results.

To briefly summarize the results of the soil sampling:; mercury was
detected in the vicinity of the old mercury fulminate facility at
levels significantly higher than the Total Threshold Limit
Concentration (TTLC) specified by California Administrative Code
Title 22, Section 66699. Elevated concentrations of zinc and
copper were also found at this same location.

In the undeveloped portion of the Richmond Field Station,
concentrations of metals (As, Cr, Mn, Hg, Pb, 2Zn, and Cu) were
significantly lower than the TTLCs for these metals. Pesticide
concentrations were below the detection limits.

If you have any questions or comments about the enclosed technical
memorandum, please call me.

Sincerely,
}%@,&M Co"—"@_—

Alexander Coate
Environmental Engineer

cc: Liz Dodge, CH2M HILL

Phil Kohne, CH2M HILL
Jill Shapiro, CH2M HILL

Attachment

Codaht i Sontonsico w423 Chasne Wweave, Suite Suu JISassldie
Emeryvidie CA PJ&CA



1. SITE RECONNAISSANCE

A one day reconnaissance of the Richmond Field Station property
was conducted on October 18, 1988. The entire RFS property was
visually inspected. Emphasis was placed on the western undeveloped

area and the prior mercury fulminate site. During this site
inspection target areas in the western undeveloped area were
identified for sampling. The following is a discussion of

observations made during the site visit.

In the southeast corner of the property, south of the Oswald Pond,
a barren area devoid of vegetation exists. The denuded area which
is easily distinguishable from the surrounding area by the red
soils found there, covers an area approximately 30 yards by 40
yards. Some water is visible in this area and is likely to be bay
water from the last high tide. Access to this area is prevented by
a locked gate (Gate 5).

Larry Bell, the RFS Project Coordinator, provided a possible
explanation for the presence of these red soils. The red soils
are thought to be the remains of slag piles deposited by Stauffer.
Chemical at some time in the past. These soils were used as fill
throughout the RFS property, resulting in sporadic appearance of
red soils during subsequent investigations and sampling.

Analysis of the composition of soils in the vicinity of the
devegetated area in the south east corner of the property was
conducted by the California Department of Health Services (DHS) in
1981 and 1982. Significant concentrations of zinc (910 ppm) were
found in these samples.. However, the concentrations were lower
than the 5,000 ppm TTLC for zinc.

Reddish soils and minimal vegetation were noted at other locations
on the RFS property. The most obvious location is the northeast
corner of the intersection of Owl Way and Crow Drive. Reddish
soils were also noted in a sparsely vegetated grassy area west of
Building 136. This area is of a slightly lower elevation than
adjacent areas. Historically, this is the site of a mercury
fulminate production facility that was operated when the property
was owned by the California Cap Company.

Mercury was recently seen in a trench dug by an RFS employee on the
north side of building 125. The area is said to have been excavated
to remove any contaminated soils prior to purchase by U.C.
Berkeley. The salt grasses that vegetate this area are somewhat
reddish in color. However, the distressed condition of these

‘grasses may be attributable to the dry summer weather.

The site where the Blasting Cap Manufacturing Area existed is now
occupied by Buildings 163, 165, and 168. The ground between these
buildings has been landscaped with lawn grass. Despite the
imported topsoil and the application of chemical fertilizers, there
are noticeable areas where these grasses are not growing.
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In the southwest portion of the property, there is evidence of
recent topsocil removal/scraping over a large area west of Avocet
Way and South of Lark Drive. South of this scrapped area, piles
of soil and vegetation debris were seen. Sampling sites in this
area were selected in zones that did not show evidence of recent
disturbance. This southwestern area was subdivided into two areas

for sample collection purposes.

II. SAMPLE SITE SELECTION

Table 1 presents a description of the samples collected. The
location of each sampling site is shown on Figure 1.

The vicinty of the now removed mercury fulminate facility was
selected for sample collection. The samples at this location were
designated as S1-1, S1-2, and S1-3.

Three samples were collected to describe the southern most area
near the mulching piles. These three samples were composited for
laboratory analysis and designated as S2-1, §2-2, and S§2-3. -
Another three samples were collected from the area just south of
Lark Drive that is thought to have been the location of
residential homes during the 1930s. These three samples were also
composited for analysis and labeled S3-1, 53-2, and S3-3.

The undeveloped area west of the Fog Tunnel Building and east of
Regatta Way was described with another three samples. These three
collected for compositing were S4-1, S4-2, and S4-3.

The property north of Lark Drive and east of the Fog Tunnel
Building was subdivided into two portions. The southern portion,
where previous residential homes are thought to have existed, was
described with samples S5-1, S§5-2, and S5-3. The center of this
area is currently the site of plant growth experiments. Electrical
conductivity experiments are also being conducted in this area.
Samples were collected around the perimeter of these experiments
in order not to disturb them.

An additional three samples were collected from the northern
portion of the undeveloped property. In this area the topsoil
and vegetation have been recently removed from a large area. The
samples were collected from still vegetated areas that had not been
scraped. The samples collected in this area were S6-1, S6-2, and
S6-3. Sample S6-3 was collected in the eucalyptus grove east of
Building 400.

III. SAMPLE COLLECTION

Test pits approximately two feet in depth were excavated in the
sampling areas described above. These sampling site locations are
shown on Figure 1. The pits were excavated using a backhoe owned
and operated by U.C. Berkeley. The operator dug the pit, and
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samples were collected from the wall of the pit by a CH2M HILL
representative. A composite of soils to a depth of two feet was
collected from each pit. After sample collection, the pit was
refilled with the excavated soils. Prior to sample collection, the
air in the pit was tested for the presence of volatile organics
using an HNu. The HNu was calibrated on the day that samples were
collected. No HNu measurements above zero were made during the

sampling.

Samples were placed in a 500ml wide mouth amber glass bottle and
put on ice. Samples were sent to the laboratory for analysis on

the same day as they were collected.

IV. LABORATORY ANALYSIS

Upon receipt by the laboratory, the samples collected at each
location were thouroughly mixed. Equal portions by weight of the
three samples representing a given section of the RFS property were
composited. Unmixed samples were set aside for future analysis if
necessary. All of the six composited samples were analysed for the
following metals using the EPA method shown in parenthesis:

arsenic (7061)
chromium (7190)
copper (7210)
manganese (7460)
mercury (7471)
lead (7420)
zinc (7950) .

All of the six composited samples, except Sl collected in the
vicinity of the old mercury fulminate processing facility,
were analysed for pesticides and PCBs using EPA method 8080.

V. RESULTS

A copy of the laboratory results are attached. The laboratory
analysis of the samples collected in the vicinity of the mercury
fulminate facility revealed the presence of mercury at levels
significantly higher than the Total Threshold Limit Concentration
(TTLC) specied by California Administrative Code Title 22, Section
66699. The wet-weight TTLC for mercury and/or mercury compounds
is 20 mg/kg. An average mercury concentration of 260 mg/kg was
observed in the samples collected. To ensure the accuracy of the
high mercury measurements at sampling site S1, the analysis was
done three times using three different portions of the composite.

In addition to mercury, elevated concentrations of zinc and copper
relative to the samples collected at other locations on the U.C.
Berkeley property were found in the vicinity of the old mercury
fulminate facility. However, these copper and zinc levels are well
below the TTLC for these metals.

The }aboratory analysis of samples collected on the undeveloped
portion of the RFS property revealed the concentrations of the



I BN Il BN BN BN B BE B EE BN BN B o e

Sample

S1-1

S1-2

S1-3

S2-1

S2-2

S2-3

S3-1

TABLE 1

Description and Location

-Composite of soils to a depth of 2 feet. Soils
disturbed to a depth of 1.5 feet. Undisturbed bon
clays to 2 feet. HNu reading of zero.

-Located on north side of building 125 on the sauth
side of Heron Drive, west of ramp.

-Composite of soils to a depth of 2 feet. Soils
show brown disturbed sediments for first 1.5 feet.
At 2 feet, mostly mottled brown clays. HNu reading
of zero.

-Located on north side of building 125, south of
Heron Drive, east of ramp.

-Composite of soils to a depth of 2 feet.Surface
soils mostly imported gravels below which reddish
coils similar to those in the vicinity of Stauffer
Chemical were found. Red soils found in a band 8
inches thick at a depth of 8 inches. Disturbed -
clays found at 2 feet. HNu reading of zero.
-Located on west side of building 136, north of
Heron Drive.

-Composite of soils to a depth of 2 feet. Hard
brown silty clays. HNu reading of zero.

-Located 48 feet north and 191 feet west of the NW
corner of Heron Dr. and Avocet Way.

-Composite of soils to a depth of 2 feet. Hard
brown silty clays. HNu reading of zero.
-Located 48 feet north and 191 feet west of the SW

corner of RFS property.

-Composite of soils to a depth of 2 feet. Disturbed

top soils first 6 inches. Eight inch band of
reddish scils similar to those in the vicinity of
Stauffer chemical found at a depth of 6 inches.

These red soils found at one end of 6 foot trench
only. HNu reading of zero.

-Located in historic mulching grounds 48 feet west
of Avocet Way and 120 feet from the SW corner of
Avocet and Heron Drive.

-Composite of soils to a depth of 2 feet. Hard dy
silty clays. HNu reading of zero.

-Located 60 feet south of Lark Drive and 60 feet
west of Avocet Way.



Sample

S3-2

S3-3

S4-1

S4-2

S4-3

S5-1

Description and Location

-Composite of first 2 feet of soils. Disturbed
silty clays to a depth of one foot, ctlay to a depth
of two feet. HNu reading of zero.

—-Located 150 feet south of wind tunnel parking l=x,
135 feet east of RFS property fence.

-Composite of first 2 feet of soils. Soils brown
(similar to those found at S3-2), silty clays. Ru
reading of zero. '

-Located 169 feet east of fog tunnel parking lot,
560 feet south of Lark Drive. HNu reading of zero.

-Composite of first 2 feet of soils. Soils brown
dry silty clays with a few gravels up to 1 inch in
diameter. HNu reading of zero.

-Located 730 feet south of the northern edge of te
RFS property, 62 feet east of fence along Regatta

Blvd.

-Composite of first 2 feet of soils. Soils brown
dry silty clays with some gravels from the surface
to a depth of 1.5 feet. Some gravel size pieces 6
cement found. Clays below this to a depth of 2
feet. HNu reading of zero.

-Located 430 feet south of the northern edge of RS
property, 62 feet east of fence along Regatta Blwd.

-Composite of first 2 feet of soils. Some gravels
in silty clays blending to clays at a depth of 2
feet. Some cement pieces found up to 3 inches in
diameter. A band of white material (cement powder
?) 1 inch thick found at a depth of 8 inches. HNu
reading of zero.

—Located 190 feet south of northern boundary of te
RFS property, 62 feet east of the fence along

Regatta Blvd.

-composite of soils to a depth of 2 feet. Dry sity
clays merging to brown hard clays at 2 feet. HNuU

reading of zero.
-Located 100 feet east of fog tunnel, 250 feet math

of Lark Drive.



5$5-3

S6-1

S6-2

S6-3

scriptio ation

-Composite of soils to a depth of 2 feet.
Significant amount of cement pieces (50%)
approximately 1 inch thick. Appears to be an old
cement slab. Associated with this 1is white
ashy/sandy material (fireplace residue?). Clay at
depth of 2 feet. HNu reading of zero.

-Located 251 feet north of parking west of building
277, 318 feet west of building 165.

-Composite of soils to a depth of 2 feet. Brown
dry silty clay to a depth of 2 feet. HNu reading
of zero.

-Located 100 feet west of building 165 and 100 fest
north of pond adjacent to building 277.

-Composite of soils to a depth of 2 feet. Soils
composed of wetter clays at a depth of 1.5 feet.
Disturbed vegetated surface top soil to a depth of
1.5 feet. HNu reading of zero.

-Located 180 feet east of the fog tunnel, 276 feet -
south of the northern border of the RFS property.

-Composite of soils to a depth of 2 feet. Dark
clayey soils from Jjust beneath the first foot of
vegetated top soil. HNu reading of zero.

-Located 270 feet south of northern boundary of te
RFS property, 221 feet west of building 400.

-Composite of soils to a depth of 2 feet. Dry top
soil composed of mottled clayey fill to a depth of
2 feet. HNu reading of zero.

-Located in eucalyptus trees east of building 400,
35 feet west of road, 165 feet north of bend in
road.
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RECOMMENDATIONS FOR FURTHER ACTION

DATE: May 15, 1987
PREPARED BY': Rick Dreessen, ICF Technology Inc.
SITE: University of California,

Richmond Field Station

47th Street and Hoffman Boulevard
Richmond, CA 94804

Contra Costa County

TDD #: F9-8701-71

EPA 1D #: CAD980673628
1. Initial FIT Conclusions and Recommendations for Further Action:
a) Site Description:

The 113-acre University of California (UC), Richmond Field Station (RFS), located
adjacent to San Francisco Bay in the commercial land-use area of Richmond (Exhibit 1,
Site Location Map), was owned by the California Cap Company (Cal Cap) until 1950. In
1849 Cul Cap purchased the lund on this site from the Hercules Powder Company and
began production of dynamite for gold mining. During the Civil War, Cal Cap changed to
ammunition production (caps and bullets) which they produced through World War II.

One of the products used on-site was fulminate of mercury, a highly explosive material

(1).

The RFS was purchased from Cal Cup by the UC in 1950. The present site encompasses
biological study areus, agricultural fields, and a reclaimed marsh area (Exhibit 2, Site
Facility Map). There are only a few small wooden structures left from the original plant,
most of which have been renovated since 1950. The following are active UC facilities
currently located at RFS (2)

-Sunitary Engineering und Environmentul Health Research Luboratory
-Wuter, Thermal, and Chemical Technology Center
-Eurthquuke Engineering Research Center
-Matenals Science and Minerals Engineering Cenier
-Naval Architecture Center

-Solid Wuste Manugement Center

-Structurul and Fire Test Laboratory

-Euarthquuke Stmulator Luboratory

-Hydrautics and Coustal Engineering Center

-Forest Products Laborutory

-Geotechnical Engineering Center

-Northern Regionual Library Fuality
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Itis not clear from available file information or conversations with state and local agency
personnel what activities and wastes, if any, may currently be associated with euch facility.

The RFS is not regulated under the Resource Conservation and Recovery Act (RCRA).

Apparent Problem:

The RFS wus purchased from Cual Cap by UC beginning in 1950, with the last parcel
purchused in 1963. As part of the sales agreement, Cal Cap was reljuired to clear the site
of all hazardous material before the title would be acceEch by UC. This requirement
was considered to be fulfilled, by Cal Cap removing the fulminate of mercury plant
(building 102) from the site (18).

In 1980 swaff of the California Depurtment of Fish and Game (CDFG), Culifornia
Occupational Safery and Health Administration (Cal OSHA), San Pablo Sanitary District,
and UC Berkeley became concerned that the site may be contaminated with mercury,
which is used in the manufacture of fulminate of mercury, a Cal Cap product (1).
Fulminate of mercury, Hg(CNO),; highly explosive and soluble in alcohol, ammonium
hydroxide, and water, was reportedly used at only one location, Building 102 (Exhibit 2
Site Facility Map) (4). It is not clear from available file information why these agencies
became concerned at this particular time.

An investigation of the RFS wus initiated in 1981 under the Abandoned Site Project
(ASP) by the California Depurtment of Health Services (DOHS), Hazardous Materials
Management Section. Twelve soil samples, taken in 1981, were each analyzed for
mercury, metals and DDT (Table 1). Results indicated levels of mercury (105 ppm),
metals (arsenic-190 E;_pm, copper-506 ppm, zinc-789 ppm, lead-524 ppm) and DDT (1.7
ppm) above DOHS Total Threshold Limit Concentrations (TTLCs). The sample of 1.7
ppm DDT was a soil composite of six separate locations taken in the marsh area (5). This
sample also registered the highest level of mercury contamination. In 1982 DOHS
collected additional soil samples (17 samples), each analyzed for metals, DDT and DDE,
to confirm earlier results (Table 1). As part of the 1982 sampling effort one surface soil
and one 2-foot core were collected from the marsh. Both of these samples were taken at
the same location and were not representative of the entire marsh area. These analyses
indicated the following:

-Mercury was not detected in any sumples.

-Analyses of marsh sumples for DDT and DDE revealed no detectable levels
(detection limit of 0.1 ppm).

-Metal concentrations on all sumples were below DOHS action levels (arsenic-283
ppm, 2inc-210 ppm, copper-377 ppm, lead-975 ppm).

No further soil sampling efforts huve been conducted at the UC RFS and available file
information indicates that the contradiction in the levels of mercury and DDT between
1981 and 1982 sumple analyses hus not been resolved.

Bused on the results of the 1982 sumpling effort, the DOHS concluded that there was no

mercury or DDT contamination on-site, and so informed RFS in a letter duted December
17, 1982 (3). The letter stuted thut the RFS would be removed from the list of California
abandoned hazardous waste disposal sites (3).
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TABLE 1

Collection Date: February 19 1981 (6 sumples)
Method: X-Ray Fluorescence

Constituent Concentration (ppm)
Arsenic 6-190

Barium 143 -292

Copper 11-500

Iron 15,200 - 70,000
Mercury 0.4 -105

Manganese not detected - 560
Lead not detected - 524
Strontium 21-85

Zinc 35-452

N - Methylltarbamules not detected
Organo Phosphate not detected
DDT 1.7

*No designated standard.

Collection Date: April 16, 1981 (6 samples)
Method: Flameless AA

Constituent Concentration (ppm)
Mercury 3-274

Collection Date: June 28, 1982 (17 samples)
Method: X-Ray Fluorescence

Constituent Concentration (ppm)
Arsenic 3.3-283

Barium 90 - 290

Copper 0-577

Iron 11,900 - 27,000
Mercury not detected
Manganese 72 - 908

Lead not detected - 135
Strontium 12 - 41

Zinc 20-910

DDE, DDT not detected

*No designated standurd

TTLC (ppm)
500

10,000

2,500

20

1,000

5,000

1

TTLC (ppm)
20
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10,000
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In spite of the DOHS recommendution, California Regional Water Quality Control
Board (RWQCB) personnel were still concerned with the level of metal contamination.
At the request of RWQCB, additional sampling of surface runoff and ground water was
conducted by UC on Maurch 26, 1984 (6 samples). Analyses indicated that contamination
levels fell below Muximum Contaiminant Levels (MCLs) as set by RWQCB (Table II). It
should be noted that UC did not analyze any of the 1984 samples for DDT.

No sampling activities have taken place since March 1984, The RWQCB presently ranks

this site as non-priority because of the apparent absence of mercury and DDT and the
lack of groundwater usage as a drinking source (13).

b. HRS Factors:

Obsenved Release:

Initial soil sampling performed by DOHS on February 19 and April 6, 1981, indicated
high levels of mercury, metals, and DDT. As part of the February 19, 1981, sampling
effort a composite sediment sumple was tuken in the marsh area. Part of the marsh area
was formerly a Stauffer Chemical landfill and UC suspected that residual DDT might be
left from the landfill operations (12). The sample consisted of a sediment composite from
six separate locations within the marsh. Anulyses showed 1.7 ppm DDT and 105 ppm
mercury. Because the number of saumples was limited, DOHS performed more extensive
sampling on June 28, 1982. As part of the 1982 sampling effort one surface and one 2-
foot core were collected from the marsh. Both of these were taken at the saume locution
and were not representative of the entire marsh area. These analyses revealed no
detectable levels of mercury or DDT. They did, however, reveal metal contamination
below Soluble Threshold Limit Concentrations (STLCs) and TTLCs as set by DOHS (see

results in Table I).

On March 26, 1984, UC RFS took six additional samples: two groundwuler and four
surface water. These samples were taken at the behest of Cahfornia RWQCB, who
expressed concern with regard 1o "beneficial uses” of San Francisco Bay waters. RWQCB
also wanted to resolve the issue of mercury and metal contamination (see results Table
11). The possible adverse affects to aquatic life were not addressed by the RWQCB.

Although the March 26, 1984, sampling results appear to show no mercury or metal
contamination as previously thought, no sumples were analyzed for DDT and no sediment
samples were taken from the marsh area-- the principal runoff route for the Stauffer - ucC
RFS facibities.

According to UC RFS, the reasons for not collecting sediment samples or analyzing for
DDT were as follows: 1) costs must be borne by UC, 2) soil sampling should only be
conducted if surrounding water sumples identified a potential metal threat via externul
leaching from the RFS site, and 3) previous sumpling, according to UC, hud shown no
mercury or DDT contamination (15).

Sample analyses for all sumpling efforts are summurized in Table 1 & 1L Sample
locations are shown on Exhibit 3 {Sumple Location Map). Mercury, as well as all other
metal concentrations reported, full below MCLs as set by RWQCB and STLCs as set by
DOHS.
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Direct Contact/Fire and Explosion:

The site is securely fenced so the direct contact threat appears to be minimal.

In 1950 when UC burned the lund to clear it of weeds, numerous "explosions” occurred
although there is no documented evidence as to how serious these incidents were.
Agency personnel from CDFG and Cal OSHA believed these explosions were due to the
ossible on-site presence of fulminate of mercury. Subsequent sampling conducted by
OHS in 1981 and 1982, detected no fulminate of mercury at UC RF%. There is no
available file information to indicate a present danger of fire and explosion.

Waste Type/Quantity:

One of the principal products used by Cul Cap was fulminate of mercury, which is highly
explosive at its 80°F melting point, and soluble in alcohol, ammonium hydroxide, and
water. Fulminate of mercury, Hg(CNO),, is a grey, crystalline powder used for explosive
caps and detonators and 1s also known as mercury cyanate. The Department of
Transportation (DOT) has banned transportation of dry fulminate of mercury because it
is very sensitive to heat, impact, and friction.

There is no known documentation record pertaining to the guantities of fulminate of
mercury or other potentially hazardous materials handled on-site. The size and number
of storage and treatment facilities is also not known. Fulminate of mercury was reported
1o have been used at only one location at the Cal Cap facility, far removed from the major
munitions-manufacturing area (Building 102).

There is no available documentation to indicate that DDT or metals were ever handled at
the Cal Cap facility.

Ground Water:

The underlying aquifer of concern is approximately 100 feet below ground surface.
Ground-water movement was originally bayward (west) from the site, but pumping has
caused the water table to be drawn below sea level and the hydraulic gradient to be
reversed. Intrusion of sea wuter has resulted in non-potable brackish ground water with a
salt content approximately one fourth that of bay water. Two wells were drilled (date not
documented) on RFS as part of a research project (wells near buildings 167 und 174, refer
to Exhibit 3). These wells were sampled in early April 1984 by EAL Corporation,
Richmond, California. Mercury, as well as all other metals reported, fall below MCLs as
set by RWQCB (7). (Table II).

No data are available on industrial or agricultural use of ground water. Potable water
supplies are imported by the East Bay Municipal Utility District to meet drinking water
requirements ot the Richmond area. There are no municipal wells in Richmond and the
extent of small water system and private well use is not currently known.

Net precipitation for the Richmond area is S inches per yeur (9).

It is unlikely that the Fround water route would score higher than 28.5 on the MITRE
HRS model because of the potentially small target value.



Surface Water:

The surface runoff waters from the RFS are directed to two small storm drains (East
storm drain, West storm drain) which empty into the marshland (Exhibit 3). Although
flow in these storm drains occurs during periods of heavy precipitation, water can flow at
other times of the year when high tides back water u into the storm drains. In addition
1o the small storm drains at RFS, there are two large sloughs which drain into the
marshland (North Runoff Point and South Runoff Point) as indicated on Exhibit 3. These
are large open channels measuring approximately 12 feet in width and 8 feet in depth.
One is concrete lined and both service the runoff from the City of Ricbmond and adjacent
industrial areas. The RFS site does not drain into these sloughs. The marsh in turn,
drains into San Francisco Buy through a single OBenin% in a built up dike or raised
causeway that serves as the roudbed for the Santa Fe railroad track. During periods of
flooding. tide waters enter through the opening and flood the marshland. During neap
tide or heavy rain, flow through the opening is reversed, draining the marshland (4).

Analytical results for surfuce water samples drawn March 26, 1984 are presented in Table
1. The analyses were performed by EAL Laboratory, Richmond, California (7). These
analytical results indicate concentrations of mercury just at the detection limit at the RFS
east storm drain outflow point (Sumple 4), but upon mixing with slough runoff in the
marshland, the concentration drops below the analytical detection limit (Samples 1, 3).

The average slope of the site and surrounding terrain is 2% while the one year, 24 hour
rainfall ranges from 2.1 to 3 inches (10, 11).

There are no known endangered species habitats within the RFS marsh area nor are
there other wetlands within a one-mile radius (10).

The RFS lies adjacent to San Francisco Bay. The beneficial uses of the Bay are (19)

-Water contact recreation

-Non-contact recreation

-Wildlife habitat

-Preservation of rare and endangered species
-Estuarine habitat

-Fish migration and spawning

-Industrial service and process supply
-Shellfish harvesting

-Nuvigation

-Commercial and sport fishinyg

It is unlikely that the ground-water/surfuce water routes would score higher that 28.5 on
the MITRE HRS mode!l because of the potentially small target values associated with

these routes.

Other Fuctors/Other Agency Involvemgnt:

According to CDFG personnel, DDT levels at the UC RFS site are 100 low to warrant
investigation (17).



Both RWQCB and DOHS have been involved with this site since 1980. Please refer to
the Apparent Problem section for a detailed discussion.

C. Conclusions and Recommendautions

The 113-acre RFS site was previously owned by Cal Cap, who used fulminate of mercury
in their munitions process. UC purchased the property in 1950. Even though the sale
agreement stated the site be cleared of all hazardous materials, several explosions of
undocumented intensity occurred when the site was burned between 1950 and 1953 to
clear it of weeds. An investigation was later initiated by DOHS, Hazardous Material
Management Section.

Analyses of marshland soil, sampled by DOHS in 1981, showed levels of mercury and
DDT above DOHS TTLC action levels. Part of the marshland was formerly a Stauffer
Chemical landfill and UC suspected that residual DDT might be left from the land fill
operation (12). Metal concentrations were below DOHS C action levels throughout
the site. Subsequent DOHS soil samples, taken in 1982, confirmed that metal
concentrations were below DOHS action levels; however, mercury and DDT in the
marshland were below detection limits. The contradiction in the levels of mercury and
DDT between 1981 and 1982 analyses has not been resolved.  Basing their
recommendation on the 1982 analytical results, the DOHS concluded that there was no
mercury or DDT contamination on-site and removed the UC RFS from the list of DOHS
abandoned waste sites (3). No further soil sampling efforts have been conducted at the

UCRFS.

In 1984 UC conducted water saumpling of selected sites. This sumpling was done at the
request of RWQCB who expressed concern relative to the lateral and vertical extent of
both soil and ground-water contamination by mercury, metals, and DDT. UC did not test
for DDT, nor did they collect soil samples at any location. The rationale of UC RFS was
as follows: 1) UC must bear the cost, and 2) previous testing had confirmed that there was
no on-site DDT or mercury contamination. Analyses of ground water and surface water
showed no metal contamination above RWQCB MCL limits.

FIT recommends a low priority site inspection to be conducted at UC RFS to:

Determine the extent of possible mercury contamination;

Determine the extent and level of DDT in the marshland area;

Establish potential sampling locations;

Use the above information to determine the potential threat to the public
and the environment;

Evaluate the eligibility of the site for HRS scoring and inclusion on the
National Prioriues List (NPL),

O 00O

o

2. FIT Review/Concurrence: A A Rt LR
(s /\«/L LS oaeig A-dERE

v g
3. EPA Recommendation for Further Action:
- Response Termination: No further action © Active / ; Pending .

Justification:
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Certified Mc. P2y> 262 650
Cecember 17, 1382

Mr. John Shively, ranager
Collegs of Enzineering
Richmond Field Station
University of California
47ty & Hoifman Blvd.
Richmend, CA 943C=

Dear Mr. Shively:

An extensive soil sampling was conducted at your facility on June 24, 1982
by Sonia S. Low of the lazardous Waste Management Branch with the coopera-
tfod of Larry Bell of your staff. The analysis results of the samples
taken reveal no mercury contamination; therefore, no on-site cleanup is -
required. We are therefore recormending that this site be removec

from our list of abandoned hazardous waste disposal sites.

For your information, enclosed are the Hazardous Materials Laboratory
reports, a sampling plan and a map where samples were taken.

Should you have any gquestions, please feel free to contact Sonia S. low
at (415) 540-2060.

Sincerely,
Ef- Charles A. White, P.E.
Regional Administrator

North Coast Regicn
Hazardous Was:za Management Branch

Attachments

ce: Paul Blais
U.S. EPA

Harold Singer
RWQCR

Daniel Bergman, Dir.
Contra Costa Co. Health

ATTHCHMENT A
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BERKELEY: COLLECE OF ENCINEERIN
RICHMOND FIELD STATIO®

July 13,1982

BEN GONZALES
Environmental Health & Safety

Subject: Alleged Hazardous Chemical Waste

For information, a Ms. Sonia Low o7 the Hazardous Waste Management
division of the State Department of Health Services, 2151 Berkeley Way,
Berkeley, California, 94707, (415) 540-2043, came out to the Field Station
on June 24. This is a follow up on work previously done by the state's
now defunct Abandoned Site Project. She took eighteen quart samples for

subsequent analysis by the state in their r mercur
rumored to be left on the site by the California Cap Company before they

sold the land to the University.

Ms. Low stated that the state analysis will be completed and reported
back to me in about two months. If they find an above tolerance level on
site, then the Unfversity will have the obligation to pay for correcting the

problems.

Attached is a copy of the State's sampling record. Please call if you

have questions.
- 5.7

gmE—— John R. Shively
Manager

JRS :mw
Attachment

cc: H.Wall, RFS
Dean R. 0liver, ORS
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Dear Mr. Larson,

Attachad is a map of the U.C. Ricrmcnd Field Statien with

red dots on it indicating where soil sazples will be teken.

A trowel, a spade, and an auger will be used to take soil

semples at each sazpling station. Since this is a preliminary

inspsction,disturbances will be minimal., All holes made will

be refilled.
We hope that our sampling at these locations, (beginning at

1:30 m on 2/15/81), wil1hot interfere with the activitles at the
Fleld Statioh;' If there is a problem, or if you have amy ques-—

tions, please contact me at 540-3007. Thenkyou for your coopera-

tion.
Witk Best Wishes,

Pnilip Mellen - Research Assistant
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Californis Cap Cczpany

L7 St. & Hoffman Blvd.
Richzmond, Californis

Most of the site currently owned and operated by the University
of California (U.C.) as its Engineering Fisld Station, was previously
owned by the California Cap Campany. The U.C.'s re=al estate office
records show that this property formerly consisted of several individual
lots owned by differemt people. Since the 1840's the eastern half,
(approximately), of what is now the university's property housed several
explosives manufacturing companies. The western half (approximately)
of this land had been developed for residentlal use.

The California Cap Co. was established after its owners purchased
some land on Lhe site from Hercuies Pewder Co. at the turn of the century.
By 1920 the California Cap Co. had bought up the other companies and
beczme the only explosives manufacturer at the site. One of its principal
activities was the manufacture of fulminate of mercury, Hg(CNO), , an ex-
plosive. The campany went out of business shortly before selling its pro-
perty to the U.C. in 1950.

The Department of Health Services' Abandoned Site Project (ASP; Haz-

ardous Materials Management Section) became concerned about the site

after staff of the Department cf Fish and Game, Cal OSHA, and the San Pa-
blo Sanitary District all concurred about the possibility of fulminate of
mercury deposits remaining on the site. This is of cecnc=rn both because
of the risks of explosions occuring, and because of the risks of mercury
contamination of the soil. Fulminate of mercury 1s very sensitive to heat
(melting point: 80°F), impact, and fricticn when dry. It is soluble in

water, alcchol, and ammonium hydroxide.

Don Horning, the first superitendent of the U.C. Enginesring Field
Station, said thet California Cap Co. nad agresd to decontaminate the site
of Hg(CNO), prior to selling it to the U.C. He said that the major part
of thisopsration was the removal of the fulminate plant frem the site. No
significamt explosions have occured over the thirty-one vears that the
U.C. has owna2 the sita. The existance of an aquifer only three fest be=-
neath tre ground surface makes it likely that any once-present ccntaminants
yiould have undergone scms leaching out of the soil over tine.

ASP staff have visited the site twice. Staff from the Contra Costa
County Department of Health Services joined ASP staff on the second visit
at which time preliminary soil samples were taken-at six different stations. ™)
A1l samples taxem were composits takan frcm a depth no greater than one foot.

Semeles wers gga]v::d_{g;_;hc_pr:s?nc:“QI_;;:gg;yiu_ﬁignificantly e g% —
mercury conceniraiions wsre found 1n uwio of the cczposit samples taken

(105 pr= for the sample tzaken frem benesth bldg 128 - sees map; and 23 pm
for the ccxposit sample from the salt marsh area). Follow-up sampling at
the site rust be condust=d to deiermins the extent of contamination and

what corrective actions might be necessary.



A ]

- e A LALS _‘.....H-VR-""

I LABORATCRY RE-FCRT
2 4 == .
D o Ml Jiroeda _AsP s [ 1217 4]
(name of person requesting analysis) -3/ 6y
COPY TO s r
I COLLECTOR'S SAMPLE # { =7 DATE OF REPORT |3 |/ 2] A/
l LOCATION OF SAMPLE COLLECTION: DATE COLLECTED | |2 77| <)/
S d
NAME p_’(‘/j?ff’u’i _%,{,/ bf[:.,__ i oy W
v
ADDRESS /
number street city state zlp
I ANALYTICAL PROCEDURES USED: ,5(,_, &p 1yeer% J.vo{.n, { / o 0 o

df/LC«/J ¢"~f-;,u.-6/{.§ /jﬂ C//%q,évi

REFERENCE : M ¢ ?}/a’//,-/(

ANALYSIS RESULTS:

~

S =ANIEY. o
3/6¢c { oG
aF Y e 2 /o5 |
7/ 82 & /05 [
l g 2/63 4 23
o 3/64 7 0-2¢

ANALYSTS! SIGIATf?E ”7,1#/////' SIGNATURE OF SUPERVISING CHEMICST
/Zﬂ/ 3857 2Nt Pian &/-J"%D/

date date ’

date



91612 ATN
€461 1d23 03SIA3Y

NOILV1lS (01313 GNOWHOIY
NV'id 3LIS

HIINID
3IN3¥34N0D

wn
m
»
<
m
]
P
<
m H YINY AONLE TYXE00M
. ool T i u.
319 o e t
AJN3983NW3 L WTTIV

133418 PUZE HLINOS




- Il - I TN B B & .

I EE Il EE BN EE BN BE B s am

..~ Field Station site. ° N

4
p—T " BERKELZY: COLLIILUZ F Zialiis
RIC.HNL LS 1L

e
March 27, 1981 ST

BEN GONZALES
Environmen;a] Health &_Safety

- v

<. Subject: Fulminate of Mercury Investigation

/éttached is a letter dated March 26,'1981;‘received from Mr:"‘
Phillip Mellon of the State Department of Health Services, Abandoned
Site Project. It reports significant findings of mercury deposits

." as the result of their search for evidence of fulminate of mercury
- remaining from the earlier California Cap €ompany operation at the

ﬁecahééuof‘the§e éar]ynfindings, Mr. Mellon has asked to pursue

.:fi “the investigation further to which I have agread. If they establish

the existence of dangerous amounts of fulminate of mercury, then it
appears that the cost of corrective action will fall on the University.

I asked Mr. Me]]on to conﬁact you to obtain EH&S coordination.
His address is 1625 Shattuck Avenue, Room 209, Berkeley 94704. His

telephone number is 540-3007.
J

Please ca11'{f you have any further questions.

G

John R. Shively
Manager

JRS:vg
Attachment

cc: D. Larson, Chrm Safety Comm.
Dean R. 0Oliver, ORS

.
,j.‘//f‘- .
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Jonas & Associates Inc.

Appendix C - Plate 1-1, Previous and Proposed Soil Sampling Locations



Jonas & Associates Inc.

Appendix D - Total Threshold Limit Concentrations (TTLCs)
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Jonas & Associates Inc.

Total Threshold Limit Concentrations

Metal TTLC (Wet-Weight)
(mg/kg)
Antimony and/or antimony compounds 500
Arsenic and/or arsenic compounds 500
Asbestos 1.0
Barium and/or barium compound
(excluding barite) 10,000
Beryllium and/or beryllium compounds 75
Cadmium and/or cadmium compounds 100
Chromium (VI) compounds 500
Chromium and/or chromium (llI) compounds 2,500
Cobalt and/or cobalt compounds 8,000
Copper and/or copper compounds 2,500
Fluoride salts 18,000
Lead and/or lead compounds 1,000
Mercury and/or mercury compounds 20
Molybdenum and/or molybdenum compounds 3,500
Nickel and/or nickel compounds 2,000
Selenium and/or selenium compounds 100
Silver and/or silver compounds 500
Thallium and/or thallium compounds 700
Vanadium and/or vanadium compounds 2,400
Zinc and/or zinc compounds 5,000



Jonas & Associates Inc.

Appendix E - Nitrate Concentrations in Soils and Soil Solutions



Nitrate Concentratons tn Sume Soils and Sod Solutions

Nitrate-N

Svstemn Sampled my;l mg/ kg Reference

Altalta-soil prorie - <t.9 Shertz and Miller 11972)
Altalfa-water table 1 - 44 - Stewart et al. (1967)

Virgin grassiand 0.1- 19 -

Wheat tallow s - 95§ -

lerigaced land n - 36 -

Cattle reedlots 0 - 41 -

Marsh sod 0 - 014 - [sirtmah and Keeney 1197)
Unrerulized wheat - 1- 30 Cookeetal. (1957
Ferulized wheat - 5- 40

Bare fallow - 10-120 Simpson (1962)
Subterranean clover - 2. 15

Potato field drainage 12 - 56 - Saffigna and Keeney (1977)
Permanent pasture - .12 Thompson and Coup (1940)
Urine-alTected area - 120640

Anhydrous NHy band - 3s-710 Chalk etal. (1975)

Corn root zone - 1- 30

Asparagus 38 439 1- 30 Ayers and Branson (1973)
Celery $28 -

Sugarbeets 264 -

Potatoes 175 -536 -

Irrigated lands 10 -215 - Prattetal. (1975)

Cotn-300 cm 2 - 35 -

Tile deains 6 - 18 - Kohl etal. (1971)

Tile drains 1 - 62 - Johnston etal. ({1965)
Sourcc: Scientific and Technical Asscssments of Environmental Pollutants,

Nitrates: An Environmcntal Assessment, A report precpared by the
Panel on Nitrates of the Coordinating Committee for Scientlfic and
Technlcal Assessments of Environmental Pollutants, Environmental
Studies Board Commission, on Natural Resources, National Resecarch
Councll, Natlonal Academy of Sclences, Washington, D.C. 1978.



Jonas & Associates Inc.

Appendix F - Information on Wood Preservation Standards and Techniques
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AMERICAN WOOD-PRESERVERS’

ASSOCIATION

STANDARD

(This Standard is under the jurisdiction of AWPA Subcommittea P-4)

P5-89
STANDARDS FOR WATERBORNE PRESERVATIVES

vte: Standard P3-59 consits o tour pades dated s rol-
lows: Pgs. =4, 19

cope

E,('hcse standards cover waterborne preservative
semulations expressed on the oxide basis and pre-
-ribe muamum and minimum values of acceptabilicy
1 either solid, paste, or solution formulations for use
1 the preservatve treatment of wood.

1. ACID COPPER CHROMATE (ACCQ)

1.1 Acd copper chromate shall have the fol-
owing composition:

opper, u CuO
Iexavilent chromium, 88 CrOy cncececcceccccem e 68.2%

abject to the following tolerances:

1.2 The analytiaal compasition of the solid,
aste, liquid concentrate o¢ treating solution forms of
te preservative may vary within the following limits:

Min.*
oppexr, &3 CuQ o cmeeccccaaa 28.0%
leavraleot chromium, a8 CrOV ccemccceeacmaaaae 63.3%

1.3 The solid, paste, liquid concentrate or trear-
1g solution shall be made up of water soluble
ompounds selected from the following groups each
1 exass of 93 percent purity on ao anhydrous basis:
hivaleat copper—e g, copper nulfate
l[aarlent chromium—c g, sodium or poussiura dichro-

mate, chromium trioxide

The commercial proservative shall be labeled as
3 its total content of active ingredients listed in the
st pangeaph,

1.4 Tet to stablish conformity with the fore-
oing requirernents shall be made in weordaace with
9¢ sundard mcthods of the Amerian Wood-Pre-
erven’ Association.® (See Standard A2.)

'Th'cnmpmitjm of tresting soluticas in use may devi-
te outside the limits specified in pargraphs 1.2, 2.2, 3.2,
1.2, 3.2, 62 and 7.1 provided: . The preservative reten-
200 8 trested material is determioed nsay and the
fitotion 3 determined coaforms to the virements speci-
wd ia the Table of pare. 3.1 in Stsoderd C1. b, Immediste
¥Uoa s tken to adjust the compotition of the tremting
Ollhﬁﬂ_

® Acetic acid may be used if desired to adiust pH of ureac.

28 (0UCA 1h mnd-vem v mareszraph 1 &

2. AMMONLACAL COPPER ARSENATE
(ACA)
2.1  Ammoniacal copper arsenate shall have the
following compositioa:

Copper, 83 CUO cm ool 49.8%
e 30.2%

subject to the tolerances listed in paragraph 2.2,

The above shall be dissolved in a solution of
ammoniz (NH,) in water, The weight of ammonia
contzined in 2 trezting solution shall be 1 minimum
of 1.5 times the weight of copper exprexsed on the
oxide basis. To aid in solution, not over 1.7 percent
of glacial acetic 2dd may be added.

2.2 The analjtial composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary withia the following limits:

Mia,
Copper, 19 CuO o {1.7%
Aneanic, 83 AseOn ... 471.6%

2.3 The treating solutioa shall coataia bivaleat
copper a2ad pentavalent arsenic derived from com-
pounds in excess of 95 percent purity oa 1a anhy-
drous basis.

The commercial preservative shall be libeled as
to its total content of active ingredients listed in the
ficst paragraph.

2.4 T to esublish conformity with the fore-
going requirements shall be made in acxordince with
the standazd mecthods of the Amerian Wood-Pre-
servers’ Assodation, (See Standacd A2.)

2.3 The valency state of the arsenic compoaent
of ACA uecating solutions shall be determined in
accocdance with Section 13 of AWPA Standard A2,
to ensure that the arsenic is in the pentavalent form,

3. AMMONIACAL COPPER ZINC ARSE.

NATE (ACZA) .
3.1 Ammoniacal Copper Zinc Arsenate shall
have the following composition:

Copper 33 CuQ |, .. .....c.o0000000cacncccsaan 30.0%
Zinc 13 ZnO | . ......cecesecncccecccnaa 23.0%
Arseni€ a3 AsO,y ., .....cccvrmcemmcesccccanncn 23.0%

Subject to the tolerances listed in Paragraph 3.2,
The above shill be Jdissolved in 2 solution of am.
moni2  NH v '~ aister. The weicht of ammonia



Cortnre N At sarution o Dtdinedt C N
cememiin e dronde, shadl eeoae wa CatoTes
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e e Tyl Thar the lruating soul o TIPS
cram Suarronste N HED G0 e et s T

1) )2 ames the wergnt ut g()Frt: 1)“15:.
32 The mpovieon ot ‘he proservanve ~resent
n 1 trestng solutron MAy vary winm o toifuwiny

timaes:

\Min 700 Max 0
Cupper 18 w0 . 1y %0
Zine 23 200 . Lo 228 ha
Arsenuc 33 A3.O- RS e ) TS

3.3 The treatng solutton shall contain bivalent
copper, bivalent zinc ind pentavalent arsenic Jecrved
from compounds in excess of 93 peccent purity on i

anhydrous basis.
The commercial preservative shall be labeled as

to its total content of active ingeedients listed in
Paragraph 3.1.

3.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers’ Assoqation.

3.5 The valency state of the arsenic component of
ACZA treating solutions shall be determined in ac-
cordance with Section 13 of AWPA Standard A2, to
easure that the arsenic is in the pentavalent form.

CHROMATED COPPER ARSENNATE

4. TYPE A

4.1 Chromated copper arsenate, Type A, shall
have the following composition:

Hexavalent chromium, a3 GOy cacaccnacaan emceee §3.3%
Coppes, 13 CUO mammmmmcocccamnnen I Tl 181%
Arscpic, 83 Aty ccccaccucmcceccccsccaranann e 16.4%

subject to the following tolerances:

4.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the peeservative may vary within the following limits:

Mia., Jo Max.. %"
Heravalent chromium, 0 CrOs cacecaaa 394 69.3
Copper, 838 CuO comcmcacmacacaan emeea 160 20.9
Anecaic, 13 AseOr cccecconcanas comenaa 14.7 19.7

* The wompnsiton of treating solut:ans 1n use may deviare
ourside the iimus specihed tn paragraphs 12 2303 I bl
32, 6.2 aad ~ 2 provided: 2. The presersanve retention an
steated marerizl is Jdereemined by assav 1nd rhe retennion so
Jecrmined onforme :n the revyuirements spedified :a the
Tible of para. 31 in Standard Cl. b. Immediare action 13
taken to adiust the compunition at the rreanng solution,

pS——Walterborne Pracervatives

1989

PV The sonl, ~aste, haund oncentrate o treac
ing swolutron shall be made up of wiater soluble
:zmpounds selecied from the following 3roups =ach
A =xcoas of 9% percane puriy on in anhydrous basu:
Hewviiear womium—<e.4., powssium or sodium Jdichro-

mate, JAaromium Jionide

Sivasent copper —< 4., copper sullate, basic copper carbuoate,
cupric axiue or aydrotude

Pentavaicol wiemic—e g, arsenic peoroxide, atem¢ wid. o
dium arcnale of pyroancna(e

The commercial peeservative shail be labeled us
:0 123 total content ot active ingeedients listed 1n the
fhese paragraph.

4.4 Tests to establish conformity wath the fore.
going requirements shall be made in accordance with
the stindard methods of the American Wood-Pre-
secvers’ Association. (See Standard A2)

s. TYPEB

5.1 Chromated copper arsenate, Type B, shall
have the following composition:

Hexavalent chromium, 23 GOy cccomcmcccccccaaa 33.)%
Copper, 83 CUO mmmecccccccccccccmcc e 19.6%
Antenic, 83 At cmo e mmcmaccccccccceaaa - 43.1%

subject to the following tolerances:
5.2 The analytical composition of the solid,

paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

Mia., s Max., 9"
Hexavaleat chromium, a8 CrO4 ccecaaaa 330 38.0
Copper, 23 CuO 18.0 22.0
Ansenic, 33 AseOa 42.0 48.0

5.3 The solid, paste, liquid concentrate or treat.
ing solution shall be made up of water soluble
compounds selected from the following groups each
in excess of 93 percent purity on aa anhydrous basis:
Hexavalent chcomium—e.g., potssium or sodium dichro-

mate, chromium trioride
Bivaient copper—e.g., copper sulfate, basic copper carbonate.
cupric oxide or hydroxide

Pentavaleat arsenic—e.g , arsenic pentoride, arsenic acid, so-
dium arsenate or pyroarscnate

The commercial preservative shall be labeled as
to its total content of active ingredients listed in the
fiest paragraph.

5.4 Tests to establish conformity with the fore-
going requirements shall be made in accordance with
the standard methods of the American Wood-Pre-
servers' Association. (See Standard A2.)

6. TYPE C
6.1 The sctive ingredients in chromated copper
arsenate shall have the following composition:

Hexavaleot chromium, 83 CrOy cvnecnccecnacccas 47.3%

Copper, as CuO
Anenic, 88 A3Os cacacacccccacacacacccconcass }4.0%

cececcecavcesc-scosscacacacacas 18.3%
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o2 The inacitical composition ot the soid,  ongmal fresh preservative was of the spectiied com-

paste. liquid concentrate or treating solution forms af
tne preservative @ay vacy ¥idin e foliowing himits

Mia. Yo Max.. 7
Hezavalent chromum, o3 GOy Looa... 44 10.)
Copper. a3 CuO oo ... (4D 210
Anenuc, 18 ANOs o aeiie e Jo o ja o0

63 Thesoid, piste, hqud concenerate or traac
ing solution shall be made up of water soluble
compounds sclected from the 'ollowmg groups cach
in excess of 99 percent purity on an anhydrous basis:

Hexavalent chromium—e g, potasium o¢ sodium  dichro-

mate, chuomium wioxide

Bivalent copper—e.g ., coppet sulfate, basic copper carbonate,
capnac orsde or hydroxide

Pentavalent arsenic—e g, arscnic pentoxide, anenic acid, so-
Jtum arsenate or pyroarsenate

The commercial preservative shall be labeled as
t0 1ts total content of active ingredients listed in the
fiese parageaph.

6.4 Tests to establish conformity wich the fore-
going requitements shall be made in accordance with
the standard methods of the American Wood-Preserv-
ers’ Association. (See Standard A2.)

7. CHROMATED ZINC CHLORIDE
(CZC)

7.U Chromated zinc chloride shall have the fol-
lowing composition:
Hexavalent chromium, 29 GO coccammcmaecaaaen. 209
Zing, 23 Z00O mme e ecceamenecmecacmcm———- 807
subject to the following tolerances:

7.2 The analytical composition of the solid,
paste, liquid concentrate or treating solution forms of
the preservative may vary within the following limits:

Min., %"
Hexavalent chromium, o5 CrOv ooeom oo oo ceee o 19
Zing, 23 ZAO e oo 76

7.3 Samples of chromated zinc chloride treating
solution taken from a1 wocking tank or treating cyl-
inder may show changes in composition as 1 result
of treating operations. Such changes shall not serve
to cause rejection of the preservative if they do not
raise the ratio of zin¢ oxide to chromium trioxide to
more than 7 to 1, and if it can be shown that the

* The composition of treating solutions in use may devi-
ste ouwside the limits specified in paragraphs 1.2, 2.2, 3.2,
42, 32, 6.2 and 72 provided: 1. The preservative reten-
uon ia treated material i3 determined By assay and the
tetention 30 determined conforms to the requirements speci-
bed in the Table of para, 3.1 in Standard Cl. b, Immedinte
iction i bken to adjust the composition of the ueating
wlutioa,

posit;on,

T The solld. paste, liquid concentrate or treat
ing solution shall te made up of water solubie
cempounds selected from the following groups each
in excess of 93 percent purity on an anhydrous basis

Hevavilent chroouum-—e.g, sodium dichromate, chromium
wioude
Zinc—e g, noc chionde

The commercial preservative shall be labeled 1s
to its total content of active ingredients listed in the
frst paragraph.,

7.5 Tests to establish conformity with the fote.
going requirements shall be made in accordance wizh
the standard methods of :he American Wood-Pre-
servers’ Association. (See Standard A2.)

S. ALKYL AMMONIUM COMPOUND (AAQ)
.1 AKI ummonium compound shall have the
[oilowing composition:
Didecvidimethylammonium chlonde
90% mn.
Dialkvldimethvlammonium chlorides
rcontaining CS or C12V . ________ 10% max.
8.2 The liquid concentrate shall be made up in
lower (< C4) alcohols and. or water such that the
active ingredient is freelv soluble in water.
The commerciul preservative shall be labeled as
to its total content of active ingredients listed in the
first paragraph.

9. INORGANIC BORON
9.1 Sodium Borate
9.2 Sodium borate shall have the following com-

position:
Boron. as B,O, ._____ - 67 %
Sodium, as Na,O - = 13%

Subject to the following tolerances:

93 The analvtical composition of the solid.
paste. liquid concentrate or treating solution forms
ot the preservative muy vary within the following
limits:

Min, % Max. %
Boron, as B.O oo 33 3
Sodium. as Na,O . _______ 10 24

9 4 The solid, puste. liquid concentrate or treat-
ing solution shall be made up ot water soluble comn-
pounds selected from the following zroups each in
cexcess of 93 percent purity on an anhydrous basis:

Boron—ey . sndium octaborate. sodium tetraber.
ate,sodiin pentaberate, boric aaid = sodium tetra-
burate




AMERICAN WOOODO-PRESERVERS'

ASSQCIATION

STANDARD

(This Standord is under the jurisdiction of AWPA Coammiltee P-3)

P8-89
STANDARDS FOR OIL-BORNE PRESERVATIVES

|. PENTACHLOROPHENOL

1.1 Pentachlorophenol shall coatun not less
than 95 percent of chlocinated phenols as determined
by utration of hydroxyl and alculated as penta-
chlorophenol.

1.2 It shall contain not more than 1 percent
of matter insoluble in N/1 aqueous sodium hydroxide
solution.

1.3 It shall have a freezing point of oot less
than 174°C.

1.4 The foregoing tests shall be made in ac-
cotdance with the standard methods of the American
Wood-Preservers’ Assodation. (See Standard AJ).

1.5 Solveats used to prepare solutions of penta-
chlorophenol shall comply with the standards of the
American Wood-Preservers' Association (Sze Stand-
ard P9)

2. COPPER NAPHTHENATE

2.1 The naphthenic acid used in the manufac-
ture of copper naphthenate shall be of the group of
alicyclic carboxylic acids occurring in petroleum and
shall have an acid number of not less than 180, on
an oil-free basis.

2.2 The copper naphthenate coocentrate used to
prepare wood-preserving solutions shall contain not
less than 6 percent nor more than 8 percent copper
in the form of copper naphthenate.

2.3 All of the copper present in the concentrate
shall be combined as copper naphthenate.

2.4 The copper naphthenate concentrate shall
not contain more than 0.5 percent waler.

2.5 The foregoing tests shall be made in ac-
cordance with the standard methods of the Ameri-
can Wood-Preservers’ Assodation.! (See Standard
A3)

2.6 Solvents used to prepare solutions of cop-
per naphthenate shall comply with the standards of
the Amecrian Wood-Preservers’ Association, (See
Standard P9)

' Meshods are being prepared for determining coaformity
with pars. 2.1 and 2.3,

3. SOLUBILIZED COPPER-8-QULNOLLIN-
OLATE

3.1 Solubilized Copper-8-Quinclinolate shall
have the following composition:

Copper-8-quinolinolite, wt., DA coccceccaaann 10.0%
Nickel-2-cthylhexoate, Wt., OUA. comecocaccacaa 10.0¢%
[nert ingredients (hydrocarbon solvents), we.,

MM, cccrcecccmcacccce~ccccacescecacaca 80.0%

100.0%

Physial Propertes
Copper a3 metal, wt, Min. coocmecmcecaana 1.80%
Nickel 18 metal, wt, quin, oo ococomaaea 1.80%
[ 3.3-6.5
Speciic gravity a8 77°F, coccmcccmcacaaaae 0.933-0.975

Solubility—Completely soluble in aliphatic and sromatic
solvents which comply with the standards of
the American Wood-Preservers” Association.

3.2 Solubilized copper-8-quinolinolate should
be free of amines, phosphoric acid, or naphthenic
acid and its derivatives,

4. BIS(TRI-N-BUTYLTIN) OXIDE

4. Bis(tri-n-butyltin) oxide, commonly called
TBTO?, shall have the following composition:

4.1 TBTO shall have the following compasi-
tion: Bis (tri-n-butyltin) oxide, wt. min.—95%;
Tin as metal, wt. min.—38.2%,; wt. max.—40.1%.

4.2 TBTO shall be a colorless to slightly yellow
liquid.

4.3 The solvent employed in formulating the
preservation solution shall mect the requirements of
Hydrocarbon Solvent Type C, Standard P9, Par. 3.1.

5. ALKYL AMMONIUM COMPOUND (AAC)
3.1, Alkyl ammonium compound shall have the
tollowing composition:
Didecyldimethvlammonium chloride
90% min.
DialkyIdunethy larmmoniuin chlorides
tcontaining C8 or C120. . ..ol 10% muax.
52. The liquid concentrate shall be made up in
lower + « C4y aleohols and.or water such that the
active ingredient is treely soluble in wuater,
The commercial preservative shall be lubeled as
to its total content of uctive ingredients listed in the
first paragraph.

* Tradermark M&T Chemical Ca.
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1967. As a rule. however, preservative intake is insuf[i-
cient to provide adequate protection for ground contact
uses. exceptl in easily penetrated woods such as pine
Hunt and Gurratt, 1967; Gjovik and Baechler, 1976. Cold
soaking has been widely promoted for treating fence
posts for farm use Hunt and Garratt, 1967 Gjovik. 1976.

6.2.2.3 Dipping. The process involves short term im-
mersion 1n oil-lype preservatives, commonly penta
dissolved in a low-boiling solvent. Dipping is used to a
much greater extent than long-term immersion (cold
soaking). Its primary use is for pre-cut sash and frames,
and millwork that will be used under very mild decay
conditions. Although penetration across the grain is
negligible. penetration into the cut ends of absorbent
wood may be appreciable. Therefore, the wood should
be trimmed before use as trimming would remove much
of the preserved wood and expose untreated wood
Gjovik, tn press.

6.2.3.6 Brushing or Spraying. These treatments consist
of application of preservative to the surface of the wood.
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They are most effective on cut surfaces since end graia-
absorb liquid more readily than does side grain. A..
classes of preservatives are used, though creosote an:
oil-borne preservatives predominate. Such treatment-
may add one to three years to the life of a wood produc’
Hunt and Garratt, 1967. Preservatives in paste or
grease form are also used since greater amounts o
preservative are retained on the wood surface. Pastes
are widely used for groundline treatments of standinz
poles and other “in place™ applications Hunt and Gur
ratt, 1967; Gjovik, 1976.

6.2.3.7 Double Diffusion. This process is a modificatior.
of the one stage diffusion process in which wood is
treated successively with solutions of two chemicals
which react with each other within the wood, producinyg
an insoluble precipitate. The result is a preservative
that is extremely resistant to leaching. Results witkh
pines and some other conifers have been excellent, com-
paring well with pressure treatments. The method has
not been widely promoted and is not in common use ia
the United States Gjovik, 1976.



Table 6-10
l AWPASPECIFICATION P5 FOR WATERBORNE PRESERVATIVES
PRESERVATIVE cCA
l COMPONENT ACC ACA TYPE A TYPE B TYPEC czZC FCAP
5 CuO 28.0° 7.7 18.0- 13.0- 17.0
RoPpamEsEE 20.9 220 210 - =
I ne 49.3 18.1 19.6 18.5
Hexavaient 53.3 39.4- 33.0- “.5_/ 19.0 13.0.
chromium = 69.3 38.0 30.5 i,
a3 Cr03 68.2 85.5 13 |~ a1
l Arsenic 47.8 14.7- 42.0- 30.0. 22.0-
as AS205 - 19.7 18.0 38.0 - 29,
50.2 16.4 43.1 34.0
l Zincas 78.0
Zn0 = = = - = 80.0 -
20.0-
l Fluoride 24.0
asF r - = - - - 22,0
14.0-
Dinitrophenol - - = - - - 18. .
16.0
pH of Treating Not i
solution 2.0-3.9 Applicable 1.6-3.2 1.6-3.0 1.6-3.0 2.8-4.0 3.57.8

1. Upper number is minimum content, in percent of the solid preservative. Two numbers indicate extreme allowable range (minimum and

maximum).

r
l'J.S. patents covering aspects of its use date back to
1918. One form was accepted by the AWPA in 1944
Hartford, 1973. FCAP consists of sodium fluoride,
I;odium chromate or dichromate, and sodium arsenate,

Source: American Wood-Preservers’ Association (1974a).

slus  either dinitrophenol or sodium pentachloro-
henolate. Like CZC this preservative is somewhat
‘eachable and is therefore used primarily for treatment
»f lumber which is not intended for use under severe
Ileaching conditions Hartford, 1973; Gjovik, 1976,

1.4 Physical Methods of Preservation

Stamm 1964 describes several techniques that may be
used to produce decay resistance in wood without toxic
hemicals. These include various dimension stabilizing
gents which significantly reduce the hygroscopicity of
the wood. Decay resistance was demonstrated for some
situations foilowing heating, either in the presence or
bsence of salt catalysts; treatment with a fiber-
l-enetrating phenol-formaldehyde, resin-forming mix;
cetylation; cross linking with formaldehyde; and treat-
ment with polyethylene glycol-1000. These treatments
rere effective provided that they reduced the swelling
l nd shrinking of the wood by between 40 and 70 percent.
None of these treatments are presently subject to ex-
*ensive use. They will be discussed further in the sec-
I ions dealing with chemical alternatives.

2. Lower number is defined content. in percent of the solid preservative.
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6.2 Application Methods

The method by which preservatives are impregnated
into wood is nearly as important in determining the
treatment effectiveness as the type of preservative
used. The desired characteristics of a good application
method are an ability to secure a deep and reasonably
uniform penetration with a preservative retention ap-
propriate to the ultimate end use of the product. For
some purposes such as window sash and millwork, ade-
quate preservation can be accomplished through the use
of relatively cheap, non-pressure processes such as dip-
ping, steeping and brush and spray treatments. For
most commercial and industrial purposes, however, ade-
quate protection requires the use of pressurized proc-
esses designed to force the preservatives into the wood.

Table 6-11 provides a comparison of the relative
volumes of wood treated by pressure and non-pressure
processes. It must be noted, however, that data
presented in this table may be somewhat biased to favor
the pressure treating processes since it was based on
the results of pools of the wood preserving industry.
Since non-pressure treatment does not require exten-
sive equipment, and is more commonly used by small
operations such as lumberyards and individual
homeowners, there have probably been signilicant omis-
sions in the total volume of non-pressure treated wood.



Table 6-11
WOOD MATERIAL TREATED IN 1975 BY PRESSURE AND NONPRESSURE PROCESSES BY

REGION, AND UNITED STATES TOTAL 1974 AND 1975

(THOUSAND UNITS

REGION TOTAL U.s.
END USES TREATMENT NORTHEAST NORTH SOUTHEAST SOUTH ROCKY PACIFIC 1974 1975
CENTRAL CENTRAL MOUNTAIN
POLES Pressure 43 109 9238 1,132 116 348 4.321 2,728
(Number} Nonpressure 0 58 0 0 101 33 241 212
CROSSTIES Pressure 2,982 8.269 4,341 8,674 1,973 1,640 23,885 27,384
{Number) Nonpressure 0 ] 0 0 4] 0 0 0
LUMBER AND
TIMBERS Pressure 49,393 70.483 288,366 292,568 17,660 151,337 970.310 869,807
' Board feet) Nonpressure 0 1,097 0 651 480 0 2,979 434
~ CENCE POSTS Pressure 173 1,416 5,147 14,534 528 181 26,504 21,979
Number) Nonpressure 26 228 141 86 3 0 383 64
PILING Pressure 2,610 510 4,353 5,861 37 2,484 22,289 15,860
Linear {eet) Nonpressure 64 0 0 0 0 0 0 64
| SWITCH TIES Pressure 12,752 32,885 14,415 25472 7,977 2,086 77,650 95,186
Board (eet) Nonpressure 0 250 0 0 0 0 571 250
TROSSARMS  Pressure 190 141 319 205 0 508 2,489 1,363
Number) Nonpressure 0 0 Q 0 0 473 1 473
SLYWOOD Pressure 3,510 4,159 8,886 6,574 1,045 17,321 46,366 41,495
Square [eet) Nonpressure 0 106 0 0 0 0 155 106
IDTHEP. Pressure 390 898 785 1,242 415 691 6,533 4,421
. Cubic [eet) Nonpressure 0 22 0 0 4 13 167 38

Components may not add up to totals due to rounding.

l‘fte:
urce: Ernst and Emst (1976).

Aost of this wood would fall into the lumber and post
:ategories.
~ The following sections give a brief discussion of the

l:mjor types of processes.

.2.1 Seasoning

Although a few treatment processes may produce
l:ood results when applied to green timber, most com-
nercial treatments commonly used in this country re-
uire some sort of pretreatment in order to sterilize the
rood and to remove as much moisture as is feasible.
I:UCh treatments have a significant effect on the service
ife of the wood. Improperly seasoned wood may be sub-
sct to failure soon after emplacement while correctly
l:asoned wood of the same species and subject to the

ame preservative retentions may have a service life of
5 or more years. Seasoning techniques employed today
iclude Hunt and Garratt, 1967: air seasoning, steaming
nd vacuum, vapor drying, kiln drying, and boiling in oil
t atnfospheric pressure or under a vacuum (Boultoniz-
" g). The seasoning method employed depends on the
recies of wood and the preservative to be used. For in-
tance, Boultonizing is used primarily for Douglas fir
iles and timbers (and to a lesser extent for oak piles
1d timbers), which are to be treated with creosote or
I-borne preservatives Henry, 1973. Southern pine

Iroducls may be conditioned by several methods, of
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which air seasoning and steam conditioning are the most
common. Steaming is a rapid seasoning method which
may be employed in the pressure cylinders used to ap-
ply the preservatives. Due to resultant severe wood
damage, the steaming of Douglas fir is not permitted.
Steam treatment is used prior to treatment with either
creosote, creosote solutions, or oil-borne preservatives.
Wood that is to be treated with waterborne preser-
vatives is usually air seasoned, or, if storage spaceisata
premium, kiln dried. Southern pine poles may be subject
to fungal attack and incomplete drying when air season-
ing is employed Arsenault, 1973. Therefore, this method
is often reserved for products such as ties which dry
more easily due to their cut surfaces. The various condi-
tioning processes are described in much greater detail
by Hunt and Garratt 1967, Arsenault 1973, and Henry
13978.

Mechanical preparations may also be required in
order to facilitate impregnation of the preservative into
the wood. They may include: peeling, shaving, adzing,
boring, framing, and/or incising. These are also dis-
cussed in detail by Hunt and Garratt 1967.

6.2.2 Pressure Processes

Pressure processes are the predominant methods
used in the commercial treatment of wood. The
distinguishing features of such methods are that the
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wood is enclosed in a sealed cylinder. submersed in a liq-
uid preservative and subjected to hvdrostatic pressure.
Principal advantages of pressure processes include the
achievement of a deeper and more uniform preservative
penetration in many species, better control vver pre-
servative retention, suitably for large-scale production
of treated material. ability to precondition wood in the
pressure cylinder. and generally shorter ume re-
quirements than non-pressure process. Principal disad-
vantages are the amount and cost of the required equip-
ment, and the increased transportation costs resulting
from the necessity of shipping timber Lo the treatment
plant.

There are two basic procedures for pressure treating
wood. The full-cell process is designed to achieve max-
imum retention of liquid in the wood by filling the wood
cells. The empty-cell process is designed to achieve the
same depth of penetration. with lower retentions by
merely coating the walls of the wood cells. Neither proc-
ess actually leaves the cells completely empty full, but
the names full-cell and empty-cell are good descriptions
of the basic theory behind the two procedures.

6.2.2.1 Full-Cell Process. The full-cell process is com-
monly used with aqueous solutions. The preservative
retention is controlled by the concentration of the solu-
tion. Full-cell treatments are also employed with
creosote for marine piling and timbers or other special
applications where maximum preservative retentions
are required.

The distinquishing feature of full-cell treatment is the
application of an initial vacuum. After the wood is sealed
within the cylinder, 2 minimum vacuum of 22 inches of
mercury is drawn and held for between 15 minutes and
one hour. During this time any air or water that may be
held in the outer layers of the wood is forced out. Then,
without releasing the vacuum, preservative solution is
introduced into the cylinder. This solution is usually hot:
180° to 210°F for oil solutions, and 120° to 150°F for
aqueous solutions, although treatment with waterborne
salts may also be performed at ambient temperatures
Burdell 1977. When the cylinder is completely filled
with the preservative solution, additional solution is ad-
ded so as to create pressure and force the solution into
the wood. The pressure usually ranges from 125 to as
much as 200 psi. It is maintained to the point of refusal,
at which the quantity of preservative absorbed in each
of two consecutive half hours is equal to or less than two
percent of the solution already injected. At that point
the pressure is released, preferably slowly, and the solu-
tion is returned to the storage tank. A short final
vacuum is sometimes applied to dry the surface of the
timbet. A final vacuum is a common feature in the treat-
ment of dry southern pine Hunt and Garratt, 1967
Henry, 1973.

Green wood may be pre-treated by the addition of
steaming and vacuum steps to the beginning of the proc-
ess. Figure 6-1 shows the typical treating cycles for
pressure treatment with the full-cell method with a final
vacuum; Figure 6-2 shows a typical cycle for the full-cell
method preceded by steam pretreatment; and Figure
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Figure 6-2
TYPICAL FULL-CELL TREATING CYCLE USED FOR
TREATING GREEN SOUTHERN PINE PILES

6-3 shows a typical cycle for the empty-cell (Rueping)
process (see following discussion of empty-cell proc:
esses),
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Figure 6-3
(PICAL EMPTY-CELL TREATING CYCLE USED FOR
l TREATING DRY SOUTHERN PINE POLES

I The full-cell process is used most commonly for treat-

{ :nt of Douglas fir and southern pine with 1 to 4 per:
nt solutions of aqueous salts Henry, 1973. Southern

lne has a cellular structure which allows rapid absorp-
on of solution and can withstand more rapid changes in

j essure than that of Douglas fir. Consequently,
essure changes must be carried out more slowly when
eating Douglas fir.

12.2 Empty-Cell Process. There are two major varia-
l,ns of the empty-cell process. In the Rueping process,
. treating cylinder is pressurized after being loaded

v ‘th wood, but before any preservative is admitted. The
essure used varies depending on the character of the
sod, particularly the species and moisture content; and
the desired net retention of the preservative. The

| 2servative is added to the cylinder without releasing
: pressure, thus trapping compressed air in the pore
aces within the wood. The preservative is then driven
into the wood by increasing the pressure. When the
r sired absorption has been obtained, the pressure is
eased. As the pressure falls, preservative is forced
.t of the wood by expansion of the compressed air, Im-
~=diately following this, a vacuum is applied to the
- inder to accelerate the recovery of oil. The net reten-
.n of preservative is the difference between the total
« injected (gross absorption) and the oil recovered

5 .
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(kickback). The Rueping process is probably the most
widely used process for treatment ol poles, land piles.
posts, crossties, and lumber with creosote or oil-borne
preservatives Henry, 1973.

The Lowry process is similar to the Rueping except
that no initial pressure is applied. After loading the
wood, the cylinder is filled with preservative under at-
mospheric pressure. Pressure is then applied and the
process continues in the same manner. This method re-
quires essentially no more equipment than is needed by
the full-cell process.

Empty-cell methods are useful for providing as deep a
penetration as possible. while limiting total preserv-
ative retention. thus providing well protected, relative-
ly clean (non-bleeding) products at more economical
prices than the full cell methods. A [inal steaming step is
often used to promote surface cleanliness Henry, 1973.
Such methods may also be used for application of
aqueous preservative solutions when the treatment is to
be immediately followed by the injection of an oily
preservative (dual treatment); or in order to minimize
the product weight if it is to be shipped before it is dried
Hunt and Garrate, 1967; Gjovik, 1976.

6.2.2.3 Treatment with Volatile Solvents. There are
several processes which have been recently developed
to impregnate wood with pentachlorophenol using a
volatile solvent. These usually employ the full-cell
pressure method, though the empty-cell process may
also be employed using a noncombustible gas such as
nitrogen to apply the initial vressure U.S. Department
of Agriculture, 1974a. Alter impregnation, the solvent
is evaporated by decreasing the pressure within the
cylinder or by introducing water and heating it to boil-
ing. The preservative remains deeply impregnated in
the wood while the solvent is recovered for reuse. Such
processes have the advantage that due to the low
viscosity of the solution, they generally require shorter
times to achieve the same penetration as conventional
treatments. These processes include the Cellon® pro-
cess, using liquified petroleum gas (LPG-AWPA stan-
dard P9 type B): the Dow® process, using methylene
chloride (AWPA standard P9 type D) and several
variants of these, including processes which employ a
light solvent treatment (LST) conforming to AWPA
standard P9 type C Marouchoc, 1972; Henry, 197%:
Ochrymowych and McOrmond, 1975.

6.2.3 Non-Pressure Processes

Many different types of non-pressure processes have
been utilized for treating wood. The most commonly
used methods for treatment of lumber, piling and posts
consist of various combinations of dipping, soaking, and
steeping wood in hot and/or cold preservative baths.
Brush and spray treatments are used on wood that is
already part of a structure.

The effectiveness of non-pressure processes depends
to a large extent on the properties of the wood. The
pathways by which liquids enter soft wood timber are
the tracheids and resin ducts in the longitudinal (along



the grain) direction and the parenchyma and radial resin
duets in the lateral lacross the grain) direction. The
caaracteristics of these pathways vary widely amony
qriferent species of wood. resulting in a wide range ol
rreatabilities. This subject will be discussed in more
detail in Appendix B.

Vegt to wood species, the most important factor in
determining the elfectiveness of a non-pressure treat-
ment is the moisture content of the wood HochAman
1971. When dry wood is immersed in an aqueous solu-
tion. the outer layers of the wood rapidly absorb the
solution and well in size, constricting the inner fluid
pathways and rapidly retarding the rate of absorption of
the liquid Gjouvik. 1976. It has also been reported that
penetration of air and kiln dried wood by dilute aqueous
solutions is greater than the penetrations obtained us-
ing concentrated treating solutions. The depth of
penetration was greatest at 20 percent moisture content
and was severely inhibited at moisture content well
above the [iber saturation® (greater than 50 percent)
Hochman, 1971.

These results indicate that the primary driving force
of non-pressure application methods is the process of dif-
fusion. Although capillary action and thermal expansion
and contraction are also used to advantage by some
methods. In an ideal diffusion process the depth of
penetration is proportional to the square root of the
length of the treatment period and the concentration of
solute in the wood is proportional to the concentration
in the treating solution. Due to non-ideal conditions
these relationships are only approximated in the ap-
plication of wood preservatives. :

r
6.2.3.1 Thermal Process. The thermal process, also
known as the hot-and-cold process, is the most impor-
tant non-pressure process for treating wood for ground

| contact use in this country. It is the only process
covered by the specifications of the AWPA and Federal

Government General Services Administration, 1968;

Gjovik, 1976. The process consists of immersing air

seasoned or kiln dried products successively in baths of

hot and relatively cool liquid preservatives. Both preser-
vative oils and water soluble salts may be used,
although use of aqueous solutions poses additional
technical constraints and is not regularly practiced at
present. The hot bath used with creosote or penta solu-
tions is typically held at 200° to 235° F for at least six
hours Hunt and Garratt, 1967. The hot preservative ex-
pands the air in the outer layers of the wood, causing
some of it to be expelled. The immediate introduction of
the relatively cold preservative (typically 100° F for two
hours) causes the remaining air and water vapor to con-
tract, forming a partial vacuum within the wood. At-
mospheric pressure forces preservative into the wood to

satisfy the vacuum. In some cases, particularly where a

clean product is desired, the wood is resubjected to the

—_—

‘Fi_ber saturation is defined by Hunt and Garratt 1967 as the point at
which the cell cavities are considered to be devoid of moisture while the
walls are fully saturated. This point occurs at 25 to 30 percent moisture
content for most temperature-zone woods.
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hot bath for a short period of time (on the order of thirty
minutes) Hunt and Garratt [967. This action removes
excess preservative while maintining adequate
penetrations. thereby reducing bleeding tendencies
without sacrificing protection Henry, 1973; Gjovik, 1976.

This process is an eflective resistant to impregnation
Farmer. 1973. Approximately half of the poles treated
by the thermal process are of western red cedar. a thin-
sapwood species with a naturally durable heartwood.
Other species treated in this manner include Douglas
fir. western larch, and lodgepole pine Gjovik 1976. The
thermal process is also widely used for the preservation
of timber on farms in rural areas Farmer, 1973.

6.2.2.2 Vacuum Process. This process produces results
similar to those of the thermal process through the use
of an initial vacuum. The preservative is added and the
vacuum released. The preservative is driven into the
wood by the pressure difference between the initial
vacuum and atmospheric pressure, usually about one
half to two-thirds of an atmosphere. Frequently, a final
vacuum is applied to control the preservation retention
and recover excess solution. In one modification, the
final vacuum is higher than the initial vacuum. Release
of the second vacuum causes further penetration of the
preservative into the wood Henry, 1973.

The vacuum method is particularly suitable for ap-
plication of low-viscosity organic solvent preservatives
to easily treatable woods Gjovik, 1976. The most com-
monly used preservative is penta plus a water repellent
material dissolved in a light petroleum solvent. Its use is
primarily for exterior joinery timber, lumber and
millwork Hunt and Garratt, 1967; Farmer, 1973.

6.2.3.3 Steeping. Steeping involves submerging wood in
a tank of waterborne preservative for periods of be-
tween several days and several weeks. The solution is
usually left at ambient temperatures, though preser-
vative uptake could be somewhat enhanced by heating
the solution Hunt and Garratt, 1967. The mechanism by
which the preservative is absorbed by the wood
depends on whether or not the wood is seasoned before
treatment. Seasoned timber absorbs both the water and
the preservative in solution by capillary action. Since
very little additional water can be absorbed by green
timber the preservative penetrates the wood by diffu-
sion. The amount of preservative absorbed by the wood
depends on the length of time the wood is left in the
solution. However, with long steeping times, absorp-
tions are generally low, on the order of 1/8 to 1/4 inch. In
order to improve the uptake of preservative, the
treating solutions are generally more concentrated than
those with pressure processes Hunt and Garratt, 1967.

6.2.3.4 Cold Soaking. This method is similar to steep-
ing, except that it utilizes an oil-borne solution of preser-
vative, most commonly pentachlorophenol. Immersion
periods of two days to one week or more are desirable.
The mechanism of absorption is by capillary movement.
Absorption of four to six Ibs. of solution per cubic foot is
achievable in well-seasoned wood Hunt and Garratt,
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